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Welcome to the product world of Burr-Brown. 
And, welcome inside our 1975 General Catalog. We have tried to organize the information to provide 
as complete a picture as possible, and still make it easy for you to find what you 're looking for. 

This catalog is divided into six product lines which include Data Conversion Products, Operational 
Amplifiers, Instrumentation Amplifiers, Analog Circuit Functions, Active Filters, and Power Supplies. 
Within the space available, each product has been described in as much detail as possible. When you 
need more detailed information on a specific product, just ask fo r a Product Data Sheet. See page 84 
for de tails. 

Following the product information you will find package information and a Model Number Index for 
all devices listed in the catalog. If you know a model number and want to see all the specifications, 
you 'll find the page number listed next to the model number in the Model Number Index on page 81. 
If you want to locate a particular type of product, refer to the Table of Contents below. 

Thank you fo r considering Burr-Brown. We hope we can be of service to you. 
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PRODUCTS ... 
Whether your needs include Data Conversion Products, Amplifiers, Analog Circuit 
Functions, Active Filters, or Power Supplies, we have them in depth. 
Many are available in hybrid and monolithic integrated circuits, most are 
available for off the-shelf delivery, and all are very attractively priced. 

FACILITIES ... 
We 're no longer just module makers. Our in-house manufacturing and processing 
capabilities include: Complete monolithic IC facilities, from circuit design 
through wafer processing and automated final test; a complete thin-film 
facility engaged in volume production of passivated silicon chip resistor arrays ; 
complete thick-film processing and hybn·d assembly capability; computerized 
laser trimming and circuit adjustment and; broad packaging capabilities including 
DIP's, TO cans, as well as transfer molded, epoxy cast, conformal coated, and 
other non-hermetic types. 

ENGINEERING ... 
At Burr-Brown, the engineer is given the respect, design freedom, and 
technology he needs to achieve just the right balance of performance, 
quality, and cost, without compromising reliability. If he needs to use 
thin or thick film technology, it 's available to him right here. If his designs 

involve monolithic processing, or he needs the latest test equipment, 
an automated laser, or a diffusion furnace, we have that, too. 

PRODUCTION ... 
Each month, thousands of Burr-Brown units are produced, and undergo a 
rigorous series of quality checks and tests before being shipped across 
the country and around the world. We set our own high standards of 
quality. And, we set them to equal or exceed those expected by our customers. 

MARKETS ... 
There are very few industries or geographic locations that have not 
benefited from the use of Burr-Brown products. Computerized Process 
Control Systems, Medical and Analytical Instrumentation, Communications 
Systems, Navigation and Guidance, Aircraft, and Business Machines, ... . 
you name it. From the depths of the earth to the outer.reaches of space, 
Burr-Brown products are there. 



BURR-BROWN IS SERVICE . .. 
Even before the sale of our first product in 1956, we were 
offering technical assistance to the electronics industry. Today, 
Burr-Brown markets hundreds of standard electronic products, 
and provides a vast number of individual custom designs in a 
year's time. In order to make it easy for the customers to use 
our products we maintain an in-depth customer service program. 

APPLICATIONS ENGINEERING STAFF. 
Our Tucson based applications engineering staff is as near to you 
as the telephone. Highly skilled and well tutored in the use of 
our products, they will discuss with you the selection of a 
suitable unit for your application, discuss the parameter 
tradeoffs, and even suggest a block-diagram design approach to 
your system. They may be able to provide lower cost alterna­
tive methods of performing the same functions. Wh ether the 
application is analog or digital, they are there to help. Detailed 
applications assistance is also available from our field sales offices 
in the Chicago, Los Angeles, and San Francisco areas, the United 
Kingdom, France, and Japan. 

In addition to our field sales offices, we have 23 United 
States sales representative offices, and over 30 exclusive 
engineering representatives in as many countries around 
the globe serving over 5,000 customers. 

BURR-BROWN IS THE FUTURE . .. 
Every day there is a growing need to develop new machines, 
new devices, and new processes to explore, to search, and 
to conserve what we have. The role that electronics is playing 
in these efforts is becoming increasingly more important, and 
Burr-Brown is helping. We are pledged to expand our techni­
cal horizons through research and development at an ever 
accelerating rate. We will continue our efforts to develop 
new methods for manufacturing better products at lower 
costs. We will continue to grow and expand. And, we will 
maintain our flexibility and reputation for high quality 
products and service. Just as Burr-Brown has paced the 
development of modern electronics, we will be in the forefront 
of future developments. 
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HOW CONVERSION PRODUCTS ARE CLASSIFIED 

In general, products in this category are electronic devices which manipulate or 
operate on information which is in either digital or analog form. The output of 
these devices contains time-co"elated information which may be in either 
analog or digital form. 

Each product type performs a specific basic function. They are classified by key 
performance categories as follows: 

A/D CONVERTERS provide coded digital output signals 
that represent the amplitude of analog input signals. Two con­
version techniques are utilized by the A/D converters included 
in this catalog: successive approximation A/D conversion is 
used where moderate to high speed conversion rates are re­
quired ; delta sigma modulation integration technique is used 
for 11igh resolution and high accuracy where fast conversion 
speed is not required. 
A/D converters are organized by the following categories: 

(1) High performance, general purpose, covering the 
span of low drift ( ±7 ppm/°C) to fast conversion 
speed (800 nanoseconds per bit) for 8, 10, and 
12 bit resolutions. 

(2) High resolution, high accuracy A/D converters offer 
resolutions up to 16 bits with initial accuracies of 
0.005%. 

(3) High speed A/D converters in modular packages 
offer 8, 10, and 12 bit resolutions and conversion 
speeds up to 110 nanoseconds per bit. 

D/A CONVERTERS accept weighted digital signals and 
convert them into an equivalent analog current or voltage 
as an output. 
The switched current ladder network method of D/ A con­
version is used to provide the widest range of speed and 
accuracy requirements . 
D/ A converters are organized by the fo llowing categories: 

(I) High performance, general purpose , 8, 10, and 12 
bit resolutions. 

(2) High speed (fast settling) generally for use in CRT 
displays and construction of high speed A/D converters. 

(3) High resolution, covering the span of 14 01 16 bit 
re solutions. 

( 4) Economy, general purpose. 
(5) High reliability , specifically designed for operation in 

rugged or exposed environments. 
(6) Digitally programmable voltage source designed for 

computerized instrument tests and process control 
applications. 

V/F CONVERTERS provide a digital pulse train as an output 
whose repetition rate (frequency) is directly proportional to 
the amplitude of the analog input signal. 

These devices offer a low cost method of A/D conversion and/ 
or transmission of analog signals over long distances while 
preserving signal accuracy as well as many other applications. 

The units in this catalog are designed for general purpose use 
in industrial, laboratory and similar applications. 

SAMPLE/HOLD amplifiers provide a simple method of 
sto ring an analog signal for a finite time period. 

All Burr-Brown sample/hold amplifiers are designed to 
operate from standard ±15 volt power supplies, and are 
complete (except the Hybrid IC Model SHC23, which re­
quires an external capacitor). 

These devices offer a wide spectrum of performance ranging 
from l microsecond acquisition speed for 0.01 % accuracy to 
very low droop rates of 250 microvolts per second. Accur­
acies ranging from ±0.02% to ±0.005% will satisfy a majority 
of data acquisition and control applications. 

ANALOG MULTIPLEXERS 
Single-ended 8 to 16 channel and 8 channel differential 
analog multiplexers with internal channel address decoders 
offer a compact and economical method of multiplexing 
data signal inputs or outputs for data acquisition or 
control applications. 

The IC Models MPC8D (differential) and MPC I 6S (single­
ended) offer compact and low cost C-MOS analog FET 
multiplexing in 28 pin DIP packages for applications requir­
ing 20 kHz to 200 kHz channel sampling rates. The modu­
lar MPM8S offers very low crosstalk and low channel ON 
resistance for applications where a large number of signals 
are multiplexed. 

COMPARATORS 
Designed for control applications, Burr-Brown's IC com­
parators are ideal for driving relays, lamps, and loads. 

These devices are categorized as: 
(1) General purpose with variable hysteresis. 
(2) Variable window with presettable upper and lower 

limits. 

PEAK DETECTORS 
Peak detectors are very similar to sample/ holds. These 
devices are capable of detecting and holding the peak 
amplitude of a varying analog signal. The operating mode 
(PEAK DETECT, HOLD, RESET) is externally controlled , 
and may be adapted to many test , measurement, and con­
trol applications that require low droop in HOLD and fast 
response to changes in input signals while in the PEAK 
DETECT mode. 
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Analo9-to-Di9ital CONVERTER HIGHLIGHTS 

Burr-Brown's A/ D converter line offers a wide spectrum of performance with 
resolutions up to 16 binary bits, 8 bit conversion speeds as fast as 880 nsec, 
and guaranteed gain drifts as low as± 7 ppm/OC. Designed to maximize cost/ 
performance parameters, these A/D converters can provide solutions to some 
of your toughest data conversion problems. 

All A/D converters are complete with internal references and user connectable 
input buffer amplifier. All digital inputs and outputs are DTL/TTL compatible, 
and all units operate from ±15 VDC and +5 VDC power. 

Should you need further information of any of the A/D converters, or for that 
matter, any of the products presented in this catalog, please ask your local 
Burr-Brown Representative or contact us in Tucson. Most products are fully 
described in separate Product Data Sheets which contain detailed specifications, 
operating instructions, performance curves, and applications hints. 

) 



HIGH PERFORMANCE, 
GENERAL PURPOSE 
NEW! FAST 10 AND 12-BIT HYBRID IC 
MODEL ADC85 -250 to +a5oc 
MODEL ADC85C oo to +JOOC 

Designed to save space , weight and money, these A/D con­
verters offer premium performance in a 32 pin hermetically 
sealed DIP compatible metal package. Conversion speeds up 
to 6 microseconds for 10 bit resolution and 10 microseconds 
for 12 bit resolution make the ADC85 ideal for applications 
that require system throughput sampling rates up to 150 kHz. 

The ADC85 is complete with internal reference and user con­
nectable buffer amplifier and may be user programmed to accept 
bipolar analog input signals of ±2 .5 , ±5, or ± 10 volts or unipolar 
signals ofO to +5 or 0 to+ 10 volts . In addition , these units can 
be "short cycled" to achieve faster conversion speeds for resolu­
tions less than 10 bits. Data is available in parallel and serial 
form with corresponding clock and status signals. 

MODEL ADC40 - LOW DRIFT ±7 ppm/°C 
MODEL ADC50 - GENERAL PURPOSE 
The ADC40 and 50 family of 8 , 10, and 12 bit A/D converters 
offer state-of-the-art design and the optimum in modular pack­
aging. Requiring only input signal and power, these self­
contained units are designed for applications that require low 
drift and conversion speeds up to 2.5 microseconds per bit. 
Throughput rates of 50 kHz for 8 bit resolutions and 33 kHz for 
10 and 12 bit resolutions are easily achieved with the ADC40/50 
series A/D converters. 

These converters are available with binary or BCD output codes 
and user programmable (unipolar and bipolar) input voltage 
ranges. These units are available in 2" x 4" x 0.4" modular 
packages. 

MODEL ADC55 - FAST 10 AND 12-BIT 

The ADC55 10 and 12 bit A/D converters are designed for 
use in applications where conversion speeds of from 0.8 to 
1 µsec/bit are required. Offered in 2" x 4" x 0.4" modules, 
the ADC55 employs state-of-the-art IC components and 
hybrid circuit techniques to assure high reliability . 

The successive approximation technique employed in the 
ADC55 is combined with a proprietary speed improvement 
circuit that provides settling to ±0.01 % accuracies at conversion 
speeds in excess of 1 microsecond per bit. 

This self-contained A/D converter has internal reference and 
user selectable input buffer amplifier and input signal ranges 
of ±2.5 , ±5 , ±10, 0 to +5 and 0to+10 volts. 

HIGH SPEED-NEW! 
MODEL ADC60 - UP TO 1 MHz SAMPLING RATE 
The Model ADC60 is a very high speed successive 
approximation A/D converter that is designed for 
applications requiring systems throughput rates 
from 300 kHz to 1 MHz. The fast conversion 
speed is accomplished with proprietary fast settling 
circuits which preserve linearity and drift while 
permitting conversion speeds up to 110 nano­
seconds per bit. 

Available in 8 , 10, and 12 bit resolutions the 
ADC60 contains internal components that are 
provided for pin programmable analog input signal 
ranges of ±2.5, ±5, ±10, 0 to +5 and 0 to +10 
volts. 

Data is available in both serial and parallel binary 
digital form with corresponding timing signals. 
The ADC60 is housed in a 2" x 4" x 0.75" 
module . 

HIGH RESOLUTION, 
INTEGRATING 
MODEL ADC100 - 16-BIT RESOLUTION 
The ADC 100 is excellent for applications which 
require good accuracy and high resolution, but 
where speed is not too important. The ADC 100 
is an integrating A/D converter that utilizes 
the delta sigma modulation principle. The digital 
equivalent of analog signals is developed by 
counting a number of pulses whose average repeti­
tion rate is proportional to the amplitude of the 
input signal over a fixed integration period. 
The internal clock is externally adjustable to 
provide integration periods which are integral 
multiples of 50 or 60 Hz periods for maximum 
power line noise rejection. The closed conversion 
loop assures linear performance of ±0.005% ±1 
count that is independent of clock frequency 
deviations over the specified temperature range 
of O to +70°C. Conversion speeds range from 
12 milliseconds for 12 bit binary to 30 milli­
seconds for 4 digit plus sign BCD codes. 

The ADC 100 is housed in a 2" x 4" x 0.4" 
module and four basic models are offered: Uni­
polar 4 digit BCD, 4 digit plus sign BCD, uni­
polar and bipolar 16 bit binary. The binary 
units are pin programmable for 12 , 14, or 16 
bit resolution. 

7 



EIEI ANALOG-to-DIGITAL CONVERTERS 

S pecificati o ns t y pi cal at 2 s 0 c a nd rat ed suppl y vo ltage unl ess o the rwise noted 

MODEL UNITS NEW! ADC60 NEW! ADC85C I ADC85 
HIGH SPEED FAST 

RESOLUTION Bits 8 I I 0 I 12 10 I 12 I I 0 1 12 
Digits 

INPUT 
ANALOG INPUT 

Vo lt age Range - Bin ary Codes Vo lts ±2 .S,±S, ± 10, o t o + s , o to + JO 
- Decim al Codes Vo lt s - -

Impedan ce n 200 !1_J_V o f FS R 10 8 

DIGITAL INPUTS(l) 
Conve rt Command (positive pulse ) 

Minimum Pulse Width nsec 30 so 
Lo adi11 g TTL Loads(2 ) 2 l 

TRANSFER CHARACTERISTICS 
ACCURACY 

Gain Error (Adjustabl e to ze ro ) % ofFSR( 3) ±0 . l ±0 . l 
O ffse t Erro r (Adjustable to ze ro ) 

Unipolar % o f FS R 0. 1 ±0 .0S 
Bipo lar % o f FS R 0.1 ±0 l 

Li nea rit y Error , max %of FS R ±0 .2 I ±0 .0 S I ±0.02S ±0 .0S I ±o.o 12 f ±o.os I ±0 .0 12 
Quanti zin g Error ± 1/2 LS B 

ACCURACY DRIFT 
S pecifica ti o n Te mperature Ra nge OC Oto +7 0 O to +70 -2S to + 8S 
Gain , max ppm/°C 

} ±20<4) I I 
±40 I ±2 s I ±2 0 I ± JS 

Offse t (Unipo lar) ppm o f FS R/°C ±2 0(4) ±1 s(4) 

l ±3 

±3 
l ±2 Lin ea rity , max ppm of FSR/0 c ±3 ±3 

Mo n o tonicit y Temperature Range 

CONVERSION SPEED, m a x µs ec 
msec 

OUTPUT 
DIGITAL OUTPUTS(s) 

Data (Parall e l and Seria l Fo rmat) 
Cod es 

Sta tus (6} 

POWER REQUIREMENTS 
Rated Vo ltages Vo lt s 
Range, m ax Vo lts 
S uppl y Drain +ISV mA 

-lSV m A 
+SV m A 

PACKAGE DRAWING 
(See pages 69 , 70 , 72) 

PRICE (I - 9 ) 

( I ) DTL/TTL co mpatible, " O" = 0 .8 V max," I "= 2 .0V min . 
(2 ) I TTL Load = 40 µA @ Logic" l " a nd - I .6m A @ Logic " O". 

Prices and s pec ifi ca ti o ns are subjec t t o ch ange w ith o ut no ti ce. 

ORDERING INFORMATION 

8 

ADC60 
ADCXX-XX 

z ~-~-
A/D Converter Resoluti on 

Number of Bits 

(8, 10, 12 • Bits) 

Family 

G UARANTEE D (Oto +7o0 c min) (- 2S°C to +8S°C min) 

0.88 l 1.88 l 3. SO I 6 110 6 l 'o 

BIN (7) C B1(9 ) 

E nd o f convert a nd its co mplement 
Logic "1 " duri i:!,£ conversion. 

±!S and + S 
±14.S to ±lS.S and +4 .7S to + S.2S 

+ 110 +40 
- 48 - 30 
+270 +120 

@a 2 " x 4" x 0.7S " @ 1.12" x l.7S" x 0.2 " 
META L 

$ 330.00 l $3SO.OO l $400.00 $ 160 .00 1 $ J 9 S.00 $ 18 S.OO T $22S.00 

(3) FSR means Fu ll Scale Ra nge . 
(4) Total Accuracy Drift in ppm o f FSR/°C. 

(S) DTL/TTL compatibl e Logic @ m ax = 0.4V , Logic l min = 2 .4V . 

(6) Status indicates that a co nversion is in progress a nd the 
o utput d at a is not valid . 

ADCSS 
ADC85 x xx 

__z---" ~ 
A / D Converter 
Family 

Blank = - 25 to +85°c 
M odel 

c = Oto +10°c M odel 

Resolution 
Number of B its 
(10 or 12 Bits) 



ADC40 ADC50 ADC55 ADC100 
LOW DRIFT GENERAL PURPOSE FAST INTEGRATING, HIGH RESOLUTION 

8 ] 10 T 12 

T 
8 1 JO T 

12 

T 
10 1 12 16 I 16 

T T 3 3 4 4+ 

±2 .5 ,±5 ,± I 0 , 

I I I ±2.S, ±5, ± JO, o to +s , Oto +JO Oto + S,Oto+IO ±10 +JO - -
0 to+ JO - - - +JO ± JO 

108 108 2 x 108 

JOO 100 3000 
4 I 2 

I 
±0.1 ±0.1 ±0 .05 

±0 .05 ±0.05 ±0 .02 I ±0 .02 
±0 . 1 ±0.I ±0.05 ±0.05 

±0.2 I ±o.os I ±0.012 1 ±0 .05 ' ±0.2 1 ±o .os 1 ±0.012 I ±o.os ±0 .05 I ±0.012 ±0.005 
± 1 2 LSB ± 1/2 LSB ± I count 

0 to +70 

I 
0 to +70 

±10 I ±1 0 I ±7 I ± 10 ± 15 I ± Is I ±12 I ±Is ±30 ±20 
± 10<4> I ±10<4 > I ± 10<4 > I ±2 ±3 ±3 ±s(4) 

±5 l ±5 l ±3 J ±5 ±5 l ±5 l ±3 l ±5 ±3 

GUARANTEED (O to + 7o 0 c min ) 

20 l 30 1 30 I 30 I 20 I 30 I 30 I 30 I 8 

I 
12 I to 20000)l l so 30 30 

BIN (7) l BC D( 8J BIN (7) 1 BCD( 8) l BIN (7 ) BOB ] USB ] IlCD (S) lsMn<•" 
End of convert and its complement Logic "I" during Logic "O" during 

conversion conversion 

± 15 and +s ± 15 and +s 
± 14. S to ± 15.S and +4.75 to +S .25 ± 14 .5 to ±15.5 and +4.75 to +5.25 

+30 +55 +25 
-40 -60 -L5 

I 
-15 I -20 I -20 

+300 +300 +300 

@A 2" x 4"x 0.4" @A 2" x 4" x 0.4" @A 2"x 4"x 0.4" @ C and D 2" x 4" x 0.4" 

$ 195.00I $ 22 5.01 $290.00T $275.00 $ 17 5.00T$ I 95.00I $24 5.00 I $2 30.00 $210.00 I $225.00 $250.00 I $250.00I $225.001$250.00 

(7) Unipo la r or b ipo lar codes user se lectab le. 
Unipolar and bipolar cod es derived from BIN cod e are 
BTC , BOB and USB. 
BTC = Binary Two's Compl em e nt 
BOB = Bipo lar Offset Bin a ry 
USB = Unipolar Straight Binary 

(8) BCD - Unipola r Binar y Cod ed Decimal 

ADC40, ADCSO, ADCSS 
ADCXX - XX - XXX ---===---==== T A I D Resolution 

Converter Number o f Bits 
Fami ly (10, 12 for A DC55 ) 

(8 , 10 , 12 t o r a ll 
other Mo dels) 

(9) CBI = Compleme nta ry Binary . Unipo lar and bipolar co des derived from 
this code are CS B, CO B and CTC - use r se lectable. 
COB = Complem enta ry Offset Binary 
CTC = Complementary Two's Co mpleme nt 
CSB = Complem enta ry Straight Binary 

(IO) 50 msec for 14 bits , 200 msec for 16 bits . 
(LL) SMD = Sign Magnitude Dec im al Code. 

ADC/00 
ADC100 - XXX 

Output Co de ( BI N, BCD, 
A DC40, a nd ADC5 0 only ) 

-~- _T....___ 
AI D 
Converter 
Family 

O utput Code 
(BCD , S MD, 
USS , BOB) 

9 
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Di9ital-to-Analo9 CONVERTER HIGHLIGHTS 

Our D/A converters have established a reputation for high quality cost conscious 
approaches to digital-to-analog conversion. These units accept 8 to 16 bit binary 
or 4 digit BCD codes. These D/A converters offer a wide choice of accuracies 
(±0.2% to ±0. 003%) drift (±7 ppm/°C to ±40 ppm/°C gain drift), settling speeds 
(25 nanoseconds to 50 microseconds), and size (2" x 4" x 0.4" to 24 pin DJP), 
allowing you to choose the right product for your specific application. All are 
DTL/TTL compatible and operate from ±15 volt and +5 volt DC power supplies. 
We have two of the smallest complete quality performance hybrid D/A converters 
on the market today in our DAC80 and DAC85. 

lee)8UAR-B~OWN 
O/• tOllVUTU 
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GENERAL PURPOSE, HYBRID IC 
NEW! MODEL DACBO - 12-BIT LOW COST 

Designed for many general purpose applications where 
low cost , small size and 8 to 12 bit accuracy are require­
ments, the DAC80 offers maximum nonlinearity error 
of ±0.012% over a o0 c to 1ooc temperature range, and 
maximum initial nonlinearity error of ±0.012% at 25°C. 
It is guaranteed monotonic over o0 c to 70°C, and 
settles to ±0.01 % of full scale range in just 3 micro­
seconds. The DAC80 is complete with internal refer­
ence and amplifier for bipolar voltage output ranges 
of ±2.5 to ±10 volts o r 0 to +5 and 0 to +I 0 volts 
unipolar ranges- all selectab le by you . Or , if you 
need a fast settling current output, the DAC80 is also 
available with 2 current ranges of ±1 mA or 0 to -2 mA , 
and it se ttles to ±0.01 % in only 300 nanoseconds. 

The DAC80 is packaged in a 1.35" x 0.50" x 0.20" 
24 pin DIP compatible ceramic package. 

MODEL DAC85 - 12-BIT LOW DRIFT 

The DAC85 12 bit D/ A converter offers quality per­
fo rmance usually found in larger , higher cost modular 
units. Housed in a 24 pin dual-in-line metal case, this 
DJ A converter is complete with internal refe rence and 
output amplifier and is engineered to preserve the 
performance, while providing sealed protection from 
rugged environments . 

Highly stab le laser trimmed thin-film resistors and our 
4550 quad current switches provide low nonlinearities 
of ±0.012% over O to 70°c (DAC85C) or ±0.012% 
over -25°C to +85°C (DAC85 and DAC85 LD) operat­
ing temperature ranges. Current output models settle 
to ±0.0 l % in 300 nanoseconds while voltage output 
models se ttle to ±0.01 % in 3 microseconds, permitting 
throughput rates as high as 3 MHz for full scale range 

changes . All models are guaranteed monotonic over the 
specified temperature ranges. 

A full MIL temperature range (- 55oc to +125oc) Model 
DAC85ET is also available for wide tempera tu re operation . 

The small size of the DAC85 makes it an ideal choice 
as the heart of your A/D converter design or for applica­
tions where space o r weight is at a premium, such as 
CRT displays, aircraft instrumentation , and portab le 
instruments. The wide choice of performance models 
allows you to choose the right unit for your applica­
tion and budget. 

GENERAL PURPOSE, 
HIGH PERFORMANCE 
MODEL DAC40 - LOW DRIFT 
The DAC40 series features 8, 10, and 12 bit resolution, binary 
or BCD codes and guaranteed monotonicity. In addition , these 
fully specified units feature settling times as low as 3 µsec and 
a guaranteed maximum gain drift as low as ±7 ppm/°C . An 
in te rnal thin-film resisto r voltage scaling network permits the 
user to select +5 , + l 0 , ±2.5, ±5, and ±1 OV output voltage ranges. 

Models are available with or without a TTL compatible buffer 
storage register. 

MODEL DAC45 - 16-BIT RESOLUTION 
The DAC45 accepts up to 16 bit binary or 4 digit BCD DTL/ TTL 
compatible input codes at transfer rates as high as 30 kHz, and 
translates these d igi ta! words into one of seven user selectable 
voltage ranges as an outpu t. The low drift and ultra-linearity 
of the DAC45 provide equivalent voltage o r current output 
signals that are accurate to ±0.003% of full scale input range 
at ambient temperature. 

The DAC45 is one of the most accurate self-contained 2" x 
4" x 0.4"modular D/A co nverters available today. All units 
are burned-in for 48 hours assuring you of a high quality, 
highly reliable prod uct for your high accuracy requirements. 
All models contain internal refe rence and ou tp ut amplifier. 
The DAC45 voltage output settles to ±0.003% in 50 µsec. 

MODEL DAC20 - FAST SETTLING 
This family of D/ A converters packs a lot of perfo rmance into 
a relatively small 3" x 2. l " x 0.4" package. The series has units 
for 8 , 10, and 12 bit conversion , binary or BCD codes, and all 
models provide accuracy of ±1/2 LSB. Guaranteed drifts are 
as low as 20 ppm/°C and conversion speeds are as fast as 1.5 
µsec. And, all units are guaranteed monotonic over the o0 c to 
+70°C temperatu re ra nge. Each unit is self-conta ined and can 
be ordered with or without an input buffer storage register. 

MODEL DAC60 - ULTRA HIGH SPEED 
The DAC60 is a high speed D/ A converter designed for high 
speed applications. 1 t is ava il ab le in I 0 and 12 bit resolution, 
provides 1/2 LSB maximum differential non linea ri ty erro r,and 
is guaranteed monotonic. Typical settling time to 0.05% for a 
one LSB step is 25 nanoseconds. The maximum se ttling time 
for the major carry or for a fu ll scale transition is only 40 nano­
seconds to 0.05%. 

The DAC60 is pin programmable to obtain unipolar or 
bipolar output signals. The current output may be fed direct­
ly into the su mming junction of an external high speed opera­
tional amplifier, or an external summing resistor. 
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DIGITAL-to-ANALOG CONVERTERS 

Specifications typical at 25°C and rated suppl y vo ltage 
unless otherwise noted 

MODEL 

RESOLUTION 
Binary 
Decimal 

INPUT 
INPUT CODES(1) ( 2) 

Bin ary 
Decimal 

INPUT STORAGE REGISTER 
TRANSFER CHARACTERISTICS 
ACCURACY 

Linearity Error , ma x @ 2 5oc 
Binary Models 
Decimal Models 

Gain Error (Adj. t o zero) 
Unipolar Offset Error (Adj . to ze ro) 

ACCURACY DRIFT 
Gain Drift , m ax 
Offset Drift , max - Unipolar 
Combined Gain & Offset Drift , max 
Lin earit y Error Over Temperature 
Specified Operating Temperature 

CONVERSION SPEED 
Settling Time to ±1/2 LSB(Unipo lar) 
Slew Rate 

OUTPUT 
VOLTAGE RANGE 

Unipolar 
Bipolar 
Current , min 
Impedance 

CURRENT RANGE 
Unipo lar 
Bipolar 
Compliance (Unipolar/Bipo la r) 
Impedance (Unipolar/Bipolar) 

POWER SUPPLY 
Voltages (rated) 
Range 
Sensitivity 

PACKAGE DRAWING (See pages 69-75) 

PRICE ( I - 9)(8) 

(1) All input codes are DTL/TTL compatibl e. 

Prices and speci fica tions are subjec t t o 
change without n o tice. 

UNITS NEW! DAC80 DAC85C DAC85 
LOW COST ECONOMY GENERAL PURPOSE 

I l 1 Bits 12 12 12 
Digits 3 3 3 

CBI CBI CBI 
CCD CCD CC D 

NO NO NO 

% of FSR ±0 .012 ±0.012 ±0 .012 
% of FSR ±0.05 ±0.05 ±0.05 
% of FSR ±0.1 ±0.1 ±0. l 
%o f FSR ±0.05 ±0.05 ±0.05 

ppm/0 c ±30 ±20 ±2 0 
ppm of FSR/°C ±1 ±1 ±1 
ppm ofFSR/°C - - -
% of FSR ±o.012t ±o.012 t I ±0.05 t ±o .012t I ±o .05t 
OC 0 to +7 0 0 to +7 0 -25 t o +8 5* 

µ sec 3 (V out), 0 .3 (lout) 3(V o ut) , o .3(Iout) 3 (V o ut) , 0 . 3 (lo ut) 
V /µsec 20 20 20 

Volts Oto + S, Oto+IO 
Vo lts ±2.5 , ±5 , ±10 
m A ±5 
n 0 .05 

mA 0 t o -2 
mA ±1 
Vo lts ±2.5 
n 15k I 4.4k 

±15 , +5 <9) Volts 
Volts ± 14 to ±16 and +4 .75 to +S.251 ± 14.5to ± 15.5 and +4 .75 t o + 5 .25 
% of FSR/% ±0 .002(6 ) ±0.02(7) 

@ 0.8"x l.4"x 0 .2 0" @ 0.8" x 1.4" x 0 .20 " 
CERAM IC MET A L 

$49.00 $47.00 $69.00 $ 69 .00 $ 89 .00 $89. 00 

(2) I nput cod es a re designated: 
CBI - Co mplem en t a ry Binary BTC. Bipolar Two 's Co mple ment 
BIN - St raight Binary CCD . Co mpl em entary BCD 
BOB - Bipola r Offset Binary BCD - Binary Coded Deci m " I 

tMax imum ; m o n o tonicity guarantee d over operating temperature r ange. * Also available fo r -55°C t o + l 2 5°c operating temperature range (CBI on ly) . 

ORDERING INFORMATION 
DAC20, DAC40 

DACXX - XX X - XXX 

~~[~ 
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DIA 
Converter 
Family 

Resolution 
Number 
of Bits 
(8, 10, 12) 

Input : 
Buffered ( B) 
or Unbuffered (U) 

Input Code : 
DAC20: USB, BOB, 
BTC, BCD 
DAC40: CBI, CCD 
(BIN, BTC, BCD 
available with register 
option only) 

DAC45 
DAC45 - XXX XXX 

_z-_I~-~-
D/A 
Converter 
Family 

Input Code : Package Options 
Modular PC or/16A Codes: 
Units: USB, CSB, BOB, COB, 
CCD,CBI BTC, CTC, BCD, CCD 



NEW! DAC85LD DAC20 DAC40 DAC45 DAC60 
LOW DRIFT FAST SETTLING LOW DRIFT HIGH RESOLUTION ULTRA HIGH SPEED 

I2 8 
_I 

IO J 12 8 l IO l 12 I6 I 10 1 I2 
3 3 4 

·-I 

J- ,-
CBI, BIN(S) 

CBI BIN , BOB, BTC CBI , BIN , BOB, BTC BOB, (S)B'TC(S) CBI 
- BCD CCD BCD CCD BCD(S) -

NO Optional ( 3) O pti o n a1(4 ) OptionaJ(S) NO 

±0 .012 ±0.2 I ±0 .05 I ±O.OI2 ±0.2 I ±0 .05 I ±0 .012 ±0 .003 ±0.012 I ±0.0I2 
±0.05 ±0.024 ±0 .003 

±0.I ±0.I ±0 .05 ±0.05 ±0 . I ±0 .025 ±0 .05 
±0 .05 ±0.05 ±0 .05 ±0 .025 ±0.05 ±0 .025 ±0.00I 

± 10 - - - ± JO ± IO ±7 ±7 - -
± I - - - ±1 ± 1 ± 1 ± I - -

±40 ±20 ± 15 - - - ±30 ±30 
±0.012 t ±0 .2 ±0 .05 ±O.OI2 ±0.2 t ±o.os t ±~.0 12t ±0.006 I ±0.006 ±0 .05 ±0 .024 
-25 t o +85 0 t o + 70 0 t o +7 0 0 to +70 O t o +70 

3 (V out) , O. 3 (Iout> l 1 1 1 1.5 3 T 3 T 3 50 T 50 0.04 T 0 . 15 
20 70 20 1 1000 

- ,---

Oto+S,O to+ lO 0 t o -10 Oto+S,Oto+ JO Oto+S , Oto+JO 
±2.5 , ±5 , ± I 0 ± I0.25 ±2.5, ±5 , ± 10 ±2.5 , ± 5 , ± I 0 N/A 

±5 ±20 ±5 ±8 
0.05 0 . 1 0.05 0 .05 

0 to -2 0 t o -2 0 t o -5 
± 1 ± I ±2 .5 
±2.5 N/A N/A ±0 . 5 3 .2/0.0 
l Sk/4.4k 15k/4.4k 650/516 

± 15 .+ 5 ± 15,+5 ± 15. +5 ± IS , +5 ± JS 
±14 t o ± 16 and +4.75 to + S.25 ± 14.5 t o ± IS.5 and +4 .75 t o +5 .25 ± 14. 5 t o ± 15 . 5 

±0.002(6) , ±0 .02(7) ±0.007 ±0 .002 ±0 .001 ±0 .002 

@ 0.8"x J.4"x 
fil.O" METAL 

@ 2"x 3"x 0.4" @A&@ E 2" x 2 " x 0.4" (4) @ F 2" x 4" x 0 .4 " @)B 2" x 2" x 0.4" 

_l_l 50.00 $ I 20.00 $ 160.00 $ 195.00 $ 135 .00 

(3) Ex tra cos t option , same package as un b uffe red models. 
(4) Ex t ra cos t opti o n . A ll unbuffered m odels have co mple­

m e ntary codes. Buffered m odels h ave uninverted codes, 
and a re in 2" x 4" x 0.4" package . 

DACSO, DACSS 
DACXX XX - XXX - X 

$ 14 5.00 $ 16 5.00 $340.00 $ 330.00 $ 110.00 

(5) Extra co st o pti o n . Basic m odu le h as co m ple m entary codes. 
Opt ion a l m odel is o n P.C. Card - a ll codes a re a va il ab le. 

(6) For - J 5V and +S V suppli es. 

(7) For + J 5V Supply. 
(8) Prices shown for basic m odels on ly . 

(9) The +5 V supp ly can be eliminated by conn ec ting t h e +5V pin t o 
the ±lS V suppl y. 

DAC60 
DAC60 xx 

~-~L-~....--...- _z- =:\ 

$ I 50.00 

0/A Model 
Converter 
Family : 

( D AC85 o n ly) 

c = o t o +10°c 

Input Code: 
CBI = Complement ary 

12 Bit Binary 

Output: 
I = Current 
V =Vol tage 

D / A 
Converte r 
Family 

Resol utio n 
Number o f Bi ts 
(10, 12) 

D A CSO 
D A C85 

Blank = - 25°c t o +850c 
LO = -25°C t o +85°C 

L ow D rift 
ET = - 5 5°c t o +125°c 

CCD = Complemen tary 
3 Digit BCD 
( Not ava i lable for 
L O o r ET M o del s) 
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SAMPLE/HOLDS 

NEW! 

Burr-Brown manufactures a sample/hold for almost any application. Whether your 
design requires high speed, high accuracy, or 8 to 13 bit system compatibility, we 
have it. The performances are excellent, the prices reasonable, and they all have that 
little extra called "Burr-Brown Quality". 

MODEL SHCSS-
FAST 0.01% HYBRID IC 
The SHC85 acquires up to ±10 volt signals in 5 .5 µsec and is 
accurate to ±0.01 % of full scale. The SHC85 is complete with 
holding capacitor and is packaged in a compact 14 pin DIP 

package, and has compensating circuitry to minimize charge 
offset and dielectric absorption. External capacitance may 
be added to extend the SHC85 performance for lower droop 
with co rrespondingly longer acquisition time. 

Two models are available - the Model SHC85 is specified 
for o0c to +70°C operating temperature range and the 
SHC85ET is specified for -55°C to + 125°C operating 
temperature range. 

MODEL SHC23-
HYBRID IC USER SELECTABLE 
ACQUISITION TIME AND DROOP 
If you need a small package and a low cost method of storing 
an analog voltage, Burr-Brown's SHC23 sample/hold amplifier 
may be the solution to your problems. Upon command, this 
unit will acquire and hold an analog signal with very low 
droop errors. These TTL compatible units need only the 
addition of an external storage capacitor to provide a com­
plete sample/hold unit. The selection of this capacitor allows 
you to tailor the specifications of the SHC23 to suit your 
requirements. For instance, a small storage capacitor will 
provide an acquisition time as low as 25 µseconds while a 
much larger storage capacitor will allow the output to be held 
longer than 15 minutes with less than l % error. 

It's hermetically sealed in a T0-8 case , provides ±0.01 % accur­
acy , and for those extreme environmental conditions, the 

SHC23ET operates over a temperature range of -55°C to 
+ l 25°C. Burr-Brown guarantees the total unadjustable 
error (dynamic nonlinearity) of these sample/hold amplifiers 

to be less than ±0.01 %. This makes the SHC23 the best 
price/ performance bargain in its class. 
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MODEL SHM41-
13 BIT-COMPATIBLE 
The SHM41 acquires ±10 volt signals, settles to 0.005% 
of final value in 4 µsec, and maintains that value for a 

minimum of 1 millisecond. Designed for use with 12 
and 13 bit A/D converters, the SHM41 also accepts ±10 

volt data , a DTL/TTL or C/MOS compatible control sig­
nal, and requires ± 15 VDC power. 

Specifications typical at 2 s0 c and rated supply voltage unless otherwise noted . 

MOO EL T UNITS 

INPUT 
ANALOG INPUT 

Voltage Range Volts 
Impedance .n 
Bias Current, max nA 

DIGITAL INPUT (Mode Control)(!) 
Sample Mode (Logic J) Current µA 

Hold Mode (Logic O) Current µA 

INPUT POWER 
Voltages V olts 
Current mA 

TRANSFER CHARACTERISTICS 
ACCURACY 

Dynamic NonlinearityC2 ), max % of 20V 
for Sample Period µsec 

Hold Period µsec 
Gain Range V/V 
Gain Error, max % of 20V 
Voltage Offset , (Adj. to zero) mV 
Droop Rate, m ax µV/ms 

ACCURACY DRIFT 
Gain Drift ppm of 20V 
Droop over specification temp. mV/ms 
Specification Temperature Range oc 

DYNAMIC CHARACTERISTICS 
Bandwidth (Full Power) kHz 
Output Slew Rate V /µsec 
Acquisition Time (to ±0.01 %) 

10 Volt Step, max µs 

20 Volt Step , m ax µs 

Aperture Time ns 
Feedthrough in HOLD Mode % of Step change on input 

OUTPUT 
Voltage Range Volts 
Current Range mA 
Impedance .n 

PACKAGE DRAWi NG (See pages 68-7 s) 

PRICE (1 - 9) 

(I) Mode Control Command is DTL/TTL Compatible . 
(2) Includes all unadju st ab le errors for specified sample and ho ld period. 

Prices and specificatio ns are subject to change without notice. 



MODEL SHM60-HIGH SPEED 
AND SELECTABLE I to 1000 GAINS 
Designed for use with fast A/D and D/ A converters and analog 
multiplexers, the SHM60 high speed sample/hold acquires analog 
signals of up to ±10 volt amplitude and settles to 0.01 % in less than 
1.5 microsecond for 20 volt input step. Both analog input term­
inals are available for user selection of gains from unity to 1000. 
Aperture time is a mere 12 nanoseconds , and feedthrough is just 
0.005%. 
In ternal compensation of charge storage effects and dielectric ab­
sorption are provided to assure accurate and fast operation. The 
SHM60 dynamic nonlinearity of 0.01 % is specified for hold periods 
of up to 15 microseconds to simplify the user's task of computing 
system throughput error for specific operating conditions. 

NEW! SHC85 
FAST 1 SHC23(3) 

LOW COST l SHC23ET (3) 1 
WIDE TEMPERATURE 

±10~ 108~ ±10 
108 
30 
ii ±JO 

108 
so, typ 

.OS 
-SO 

± lS 
±13 

±0 .01 
s 
1000 
+1.0 
±0.01 
±2 
soo 

±2 
doub les every 10°c 

0 to +10(6) 

200 
20 

4.S 
s.s 
30 
±0 .00S 

±10 
±10 
0 . 1 

@ 14 Pin DIP 

$ 6S .OO 

@ 

s 
-JOO 

± lS 
± JS 

±0 .0J 
70 
1000 
+l.O 
±0.01 
±2 
20 

±3 
O. J 
0 to +70 

20 
J 

60 
70 
so 
no te S 

± 10 
±S 
1.0 

T0-8 

$49 .00 

30 

s 
-100 

±JS 
± JS 

±0.01 
70 
JOOO 
+1.0 
±0.01 
±2 
20 

±3 
2 

-SS to + 12S 

20 
I 

60 
70 
so 
note S 

±10 
±S 
1.0 

@ T0-8 

$80.00 

MODEL 4034/25-LOW DROOP 
This sample/hold is designed for applications where ac­
curacies of up to ±0.01 % must be maintained for long hold 
periods. The 4034/25 will hold ±10 volt signals for up to 
5 milliseconds to an accuracy of ±0.01 % max. The low 
droop rate of only 0.25 µV/msec maximum makes the 
4034/25 excellent for simultaneous sample/hold and 
low speed applications. 

No external components are required for this module , 
although an external balance potentiometer may be used 
for a fine balance adjustment of the unit. Just apply ± 15 
VDC power , and the module is ready to operate. 

4034/25 
LOW DROOP l SHM41 

HIGH ACCURACY 

± JO ± JO 
s x 107 108 
600 30 

200 l 
-60 -SO 

±JS ± JS 
±40 ±JS 

±0.01 ±0 .00S 
JO s.s 
sooo JOOO 
+1.0 +J.O 
±0 .0J ±0.02 
± J ± 1 
0.2S 20 

±2 .S ±J 
3 doubles every J o0 c 
Oto +60 Oto +70 

2 100 
0.J 10 

soo 4 
JOOO s 
100 40 
±0 .01 ±0 .002 

± JO ± 10 
±S ± 10 
o.os 0.1 

@ 1.8" x 2.4" x 0 .6" @ c 2" x 2" x 0.4" 

$ J 19 .00 $ I 3S.OO 

I SHM&0(4 ) 

HIGH SPEED 

±10 
1011 
0.04 

100 
-0.0S 

± lS 
+2S/-JS 

±0.0J 
1 
JS 
±1 t o ± 1000 
±0 .01 
±3 
sooo 

±2 
doubles every io0 c 

0 to +70 

400 
2S 

1.0 
l.S 
12 
±0 .00S max 

±10 
±20 
1.0 

@o 2" x z· x 0.4" 

$99.00 

(3) S pecifi ca tion shown for 0 .0 J µ F holding capaci to r. 
(4) Specificati o n shown fo r unity gain . 

(S) Not speci fi ed. This parameter is a function of the ho lding capacitor and the 
circuit layou t . 

(6) Mo del SHC8S E T (-ss 0 c to +12S°C) is a lso avail ab le. 
15 



EIEI MULTIPLEXERS - """l'j'll"~~ 

• ~ .. r_ 

NEW! MODELS MPC-8D,MPC-16S, 
8-CHANNEL DUAL and 16-CHANNEL SINGLE-ENDED CMOS-FET 
The MPC-16S is a single-ended monolithic 16 channel 

analog multiplexer and the MPC-8D is a monolithic dual 8 

channel analog multiplexer constructed with voltage pro­

tected CMOS devices. Transfer accuracies of better than 

0.01 % can be achieved at sampling rates up to 200 kHz 

from signal sources of up to ± 10 volts amplitude. 

These DTL/TTL/CMOS compatible devices feature self­

contained binary channel address decoding. An ENABLE 

line is also made available which allows the user to individ­

ually enable a 16 channel group (MPC-16S) or an 8 channel 

group (MPC-8D) facilitating channel expansion in either 

single-node or multi-tiered matrix configurations. 

Digital and analog inputs are failure protected from either over­

voltages that exceed the power supplies or from the loss of power. 

The break-before-make switches also serve to protect the signal 

sources from shorting during switching. 

High quality processing is employed to produce CMOS-FET 

analog channel switches which have low leakage current, high 

OFF resistance, low feed through capacitance, and fast settling time. 

These devices are housed in compact 28 pin dual-in-line packages 

that measure just 0.6" wide, and are specified for operation over 

a o0 c to +75°C temperature range. Power consumption is only 

15 mW when operating at 100 kHz and just 7.5 mW on standby. 

r--~-----
Specifications typical at 25°C and rated supply voltage unless otherwise noted. 

MODEL MPM-SS 
8-CHANNEL 
MOS-FET 
The MPM-8S is a single-ended, 
8 channel analog multiplexer. 

Transfer accuracies of 0.01 % can 
be achieved at sampling rates well 
over 150 kHz from signal sources 

of ±I 0 volts. This DTL/TTL 
compatible module features 
self-contained binary channel 
address decoding. An INHIBIT 
SIGNAL INPUT allows the user 
to turn OFF all channels and 
facilities expansion of the 
multiplexer to as many as 

256 channels in a multi-tier 
matrix structure. 

State-of-the-art zener protected 
MOS-FET switches with low ON 
resistance are used in the MPM-
8S to achieve a low 200 S1 ON 
resistance, maximum le akage 
cu rrent of just 0 .2 nA, an OFF 
resistance of 101 ln, a low 

feedthrough capacitance , and a 
7 µ sec settling time. The unit 
is housed in a 2" x 2" x 0.4" 
module with 0 .020 "diameter 
pins and DIP compatible spacing. 
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MODEL MPC-8D MPC-16S MPM-8S UNITS 
8-CHANNEL 16-CHANNEL 8-CHANNEL 

DIFFERENTIAL SINGLE-ENDED SINGLE-ENDED 
INPUT 

Analog Inputs 
Number of Input Channels 

Single-ended N/A 16 8 Channels 

Differential 8 N/A N /A Channels 

Voltage Range ±lS ± lS ± 10 Volts 

Maximum Safe Overvoltage ±V Supply ±20 ±V Supply ±20 ± JS Volts 

Reference Voltage Range +4 to +2 0 +4 to +20 N/A Volt s 

ON Characteristics 
ON Resistance (R0 n) 1.3 1.3 0.2 k.11 

Ron Drift vs. Temperature 0.2S 0.2S I %/oC 

Ron Mismatch 
Channel -to-Channel so so 20 n 
Differential 50 N/A N/A n 

Input Leakage Current 1 I 0 .2 nA 

OFF Characteristics 
Off Resistance-to-Gro und 10 1 I 1011 1011 n 
Leakage Current 0.2 0.2 0.05 nA 

Digital Inputs 
Channel Select 

No. o f bits 3( 1) 4(1) 3(2) 

Code one of 8 o ne of 16 o ne of 8 

Group E nable Bit Logic "O" disables channel s, Logic "O" e nab les ch annel se lec t, 

Logic "1" enables channel select Logic " l " disab les a ll channels 

Power Supply Requirements 
Supply Voltages (rated) ± l S ± lS ± IS , + S Volts 

Supply Range ± 1 SV -S to +20 +Sto+2 0 + 14 to + 18 Volts 

-lSV -S to -20 -S to -20 -14 to -2S Volts 

+ s v N/A N/A +4.7S to + S.25 Volts 

Power Consumption 7 .S 7.S 800 mw 

DYNAMIC CHARACTERISTICS 
Gain E rror (20 M.ll load) , max 0.01 0 .01 0.01 % of FSR 

Crosstalk 0.005 o.oos 0.005 % of0FF 

Se ttling Time to 0.01 % 4 4 
Channel Sig. 

7 µsec 

Common-Mode Rejection , min 120 dB N/A N /A 

Switching Time 
Turn ON o.s o.s 0 .2 µsec 

Turn OFF 0 .3 0 .3 0.7 µsec 

OUTPUT 
Voltage Range , min ±JS ± lS ± 10 Volts 

Capacitance-to-Ground so 50 40 pF 

Operating Temperature Range 0 to +7S o to +7 s 0 to +70 oc 

PACKAGE DRAWING @ B 
28 pin @ 28 pin 

@E 
2"x2" x 

(See pages 7S,76) DIP A DIP 0.4"' 

PRICE (1 - 9) $4S.00 $42 .00 $99. 00 

(1) TTL/CMOS compatib le: -Vsupply ..;; V L < 0 .8V @ l nA, +4.0V ..;; V H ..;; +V supply @ 1 nA . 

(2) DTL/TTL compatible : OV ..;; VL ..;; 0 .8V @ -1.3 mA, 2.0V ..;; VH ..;; + S.SV @ SOO µA. 



VOLTAGE-to-FREQUENCY CONVERTERS 
NEW! 
MODELS 
VFCl2 AND VFCl5 

• LOW COST - $35.00 in 1 OO's 
• ONE SIGNAL LINE TRANSMISSION 
• COMPACT -

1.5" x 1.5" x 0.4" 
• ACCURATE -

0.01 % linearity gives you 12 bit accuracy 
• STABLE -

20 ppm/°C gain drift gives you better than 
0.4 LSB stability over temperature for 12 bit 
applications. 

• VERSATILE -
Many simple-to-implement scaling options 
Unipolar or bipolar operation- VFC15 

• CONVENIENTLY SCALED - 1 kHz per volt 

Voltage-to-frequency conversion is a simple and low 
cost method of converting analog signals into an 
equivalent digital form. The output is a DTL/TTL 
compatible digital pulse train whose repetition rate 
is proportional to the amplitude of the analog input 
signal; these pulses have constant width and 
constant amplitude. 

The VFC 12 accepts 0 to 10 volt analog signals while 
Model VFC15 accepts 0 to 20 volt analog signals. The 
VFC12 operates over DC to 10 kHz frequency range 
and the VFC 15 operates over a DC to 20 kHz 
frequency range. 

The low 0.01 % maximum nonlinearity error of these 
V/F converters makes them excellent for use in 
applications where digital resolutions of 12 or 13 
bits are desired. These units are completely self­
contained and require only ±15 VDC power and 
input signal. The gain and offset are adjustable 
with external potentiometers. A number of option­
al configurations to scale the input or output for 
best compatibility with your system are easily 
realized with simple external circuitry. These 
VFC's can be used to increase noise immunity 
on long single-line signal transmission, for 12 
bit accuracy A/D conversion, in digital panel 
meter front ends, and they are ideal for feed 
rate generator and control applications. 

Specifications typical at 2s0 c and rated supply 
voltage unless otherwise noted. 

MOO EL VFC12 VFC15 
FREClUENCY RANGE T 10 I 20 

INPUT 
ANALOG INPUT 

Voltage Range 0 to +JO o to +20 
Overrange , min 100 10 
Impedance 33 33 
Maximum Safe Input Voltage 22 22 

INPUT POWER 
Rated Voltages(2) ± 15 ±10% 
Supply Drain 

Typical ±16 
Maximum ±20 

TRANSFER CHARACTERISTICS 
TRANSFER EClUATION fout = 104 Vin 

10 
AC C l1RAC'Y 

Full Scale Error(3) Adjustable 
Offset Error( 4) 

Typical ±0.002 ±0.001 
Maximum ±0 .01 ±0.005 

Linearity Error ,max 
Vin = + 1 mV to+ 10 V ±0.01 -
Vin = +lmVto+20V - ±0.01 

Power Su_QQ)_y_Sensitivi!Y_ ±0.005 
STABILITY (o0 c to +7 o0 c) 

Full Scale Drift 
Voltage Input 

Typical ±20 
Maximum ±SO 

Current Input N/A I ±35 
Stability vs . Time 

Full Scale Drift 
Per Day ± 100 
Per Month ±200 

Input Offset Drift 
Per Day ±10 
Per Month ±20 

Offset Drift 
Typical ±2 
Maximum ±5 

RESPONSE 
Settling Time for I 0 V 2 output pulses of new frequency 

Input Step, max plus 20 µsec 
Overload Recovery Time 1 to 2 pulses of new frequency 

TEMPERATURE RANGE 
Specification 0 to+ 70 
Operating 

(derated specifications) -25 to + 85 
Storage -5Sto+J25 

OUTPUT 

I 

Waveform Train of TTL/DTL compatible pulses 
Pulse Characteristics 

Logic l (High) 4.7 ±0 .S 
Logic 0 (Low) 0 .2 ±0 . l 
Pulse Width 30 

Fan Out 10 TTL Loads 
Impedance 3 
Capacitive Load ,max 1000 

PACKAG E DRAWING 
@A @B 

(See page 77) 1.S"x 1.5" x 0.4" 

PRICE (1 - 9) $ 57 .00 $ 59.00 

UNITS 
kHz 

v 
% of FSR(l) 
kn 
v 

voe 

mA 
mA 

Hz 

% of FSR 
% of FSR 

% of FSR 
% of FSR 

_YE. of FSRffo 

ppm of FSRfC 
ppm of FSRfC 
ppm of FSRfc 

ppm of FSR 
ppm of FSR 

ppm of FSR 
ppm of FSR 

ppm of FS Rf c 
ppm of FSRfC 

Oc 

oc 
oc 

v 
v 
µsec 

krl. 
pF 

(1) FSR = Full Scale Range and is IOV for VFC12 and 20V for VFClS . 
(2) A regulated supply with 1% or less ripple is reco mmended . 
(3) Adjusted at factory for 9 .900V = 10 kH z. 
(4) May b e externally adjusted to zero. 
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E3E3 DIGITALLY PROGRAMMED VOLTAGE SOURCES 
MODELS 4800 AND 4801 

• 0.01% ACCURACY 
• ±60 V, 200 mA OUTPUT 
• FULL DIGITAL PROGRAMMING OF 

Voltage Magnitude 
Voltage Range 
Voltage Polarity 
Current Limit 

• INPUT STORAGE REGISTERS 
• VOLTAGE OR CURRENT PROGRAMMING 

The 4800 and 4801 are the first digitally programmed 
voltage sources (DPVS) developed specifically for design­
in applications in automated and computer-controlled 
test equipment. They are packaged in a compact module 
suitable for mounting on a printed circuit board, and are 
essentially self-contained digitally programmable power 
supplies (DPPS). By eliminating the size and weight of the 
AC/DC power supply and the expensive hardware of an 
instrument-type DPPS, and through extensive use of our 
own low cost, high precision components, we have pro­
vided maximum performance and applications versatility 
at minimum cost. Because the required DC power is normally 
available in the user's system (or can be provided at small 
cost) and because instrument hardware is usually unneces­
sary , the tradeoffs are extremely favorable. 

Both binary (4800) and BCD (4801) programming are 
provided , thus minimizing the need for expensive code­
conversion circuitry. The 4800 and 4801 contain a high-

4800/4801 
BLOCK DIAGRAM 
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OUTPUT 
VOLTAGE 

PROGRAMMING 

DtGITAL 
TO 

AIALOll 
COIYERTER 

(DAC) 

••• OUTPUT 

ANALOG 
CO•DI 

stability D/ A converter , power output circuitry, sensing 
amplifier , and all the digital controls and interfaces 
necessary to allow easy computer control. Each unit 
has selectable ± 1 OV and ±60V output ranges. Alternatively, 
they may be used as digitally programmed current sources. 

When operated in the voltage programming mode, a 
current sense output is available. Also, the internal current 
limiting level is digitally programmable . 

Settling time of the 4800 or 4801, after a programmed 
change in the digital input word is 100 µsec (worst case). 
The maximum trimmed output error is ±0.012%. Package 
size is 4.4" x 3.4" x 0.8". See@on page 77 . 

PRICE in 1 - 9 quantities: 
Model 4800 (Binary Coding) 
Model 4801 (BCD Coding) 

$650.00 
$650.00 

For additional details request data sheet PDS-306. 

+t5Y 
FULL 
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COMPARATORS 

In their simplest form, comparators are used to provide a two-state 
logic output that indicates whether an analog voltage is greater than 
or less than another analog voltage. Parameters that vary considerably 
with circuit complexity are sensitivity, hysteresis, stability of 
trip point with variations in temperature and power supply voltages, 
input voltage range, and switching speed. Burr-Brown comparators 
are fully specified and can be used in your circuit with a minimum 
of design time. 

BURR-BR 
OWN 

~~ 4oe2,,-03 
~~g, ~-r 

f 

Specifications t ypical at 25°C and rated supply vo ltage un less o therwise noted. 

MODEL4082-
FAST SETTLING 
The 4082/ 03 combines a low cost differential 
input comparator with an open co llector 
transistor output stage capable of sinking 100 mA. 
With transient protection of 400 mA, this unit is 
an excellent choice to drive lamps, relays, and 
other devices with high transient requirements. 
In addition, the open collector output will accept 
up to +40 VDC making this device compatible 
with MOS circuitry and high noise immunity 
logic as well as DTL and TTL devices. 

MODEL4115-
WINDOW-DUAL LIMIT 
Model 4115/04 is a hybrid IC window 
comparator in a double width DIP. The unit 
has three inputs ; one for a voltage that sets 
the upper limits, another for a voltage that 
sets the lower limits, and the third for a 
signal input. There are three mutually 
exclusive outputs; HIGH , GO, and LOW. 
When an ou tput is ON it will sink up to 200 mA 
of current. This input diode protected device 
is designed to work with input voltages of 
up to ±10 V, and will not be harmed by 
voltages to ±15 V. 

The unit's three open collector outputs indicate 
that the input signal voltage is above, below or 
in the window. They will drive a variety of 
loads including lamps, relays, MOS circuitry 
and high noise immunity logic as well as DTL 
and TTL devices. 

MODEL 

INPUT 
Voltage Range (All Inputs) 

I Maximum Safe Input 
Impedance , min 

TRANSFER CHARACTERISTICS 
Accuracy 

Sensitivity , min 

Voltage Offset, max(Referred to input) 
vs Power Supply 

vs Temperature ,max (-25oc to +850C) 

SWITCHING SPEED 
20 mV Step Input 
For 30 mV Overdrive 

OUTPUT 
Load Voltage Supply 
Load Current 

Steady State 
Transient (1 second max ) 

Impedance t o common 
(All outputs) 
OFF State 

ON State 

POWER SUPPLY REO.UIREMENTS 
Rated Supply Voltages 
Supply Range 

Supply Drain , max 

TEMPERATURE RANGE 
Rated Specifications 
Operating 

PACKAGE DRAWING 
(See pages 77 , 7 8) 

PRICE 
( l - 9) 

4082/03 4115/04 

FAST WINDOW 
UNITS 

SETTLING (DUAL LIMIT) 

±10 

I 
±10 

I 
Volts 

±15 :t l5 Volts 
300 6 k .11 

±0 . l ±0.2 mV 
±10 ±2 mV 
± 50 ±50 µV/V 
±150 ±30 µV/°C 

7 N/A µsec 

N/A 300 µsec 

Oto +30 0 to +30 Volts 

100 200 mA 
400 400 mA 

1 1 M.11 
3 3 .11 

± 15 ±15 voe 
-14 to +16 -12 to + 18 voe 
±12 ±15 mA 

-25 to +85 -25to+85 OC 

-40 to +85 -40 to +85 OC 

@o.76"x @ 0.76"x 
0.46"x 0.76"X 
0.25" 0.25" 

$36.00 $49.00 
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E3E3 PEAK DETECTOR 

MODEL 4084125 
• HIGH GAIN ACCURA CY - ±0.01% 
• LOW DROOP RATE - ±5 mV/sec 
• STATUS OUTPUT - DTL/TTL Compatible 

The 4084/25 peak detector is a special type of sample/ 
hold. The input signal is acquired and tracked (PEAK 
DETECT mode) until it reaches a maximum value then 
the unit automatically holds this value while signaling 
that a peak has been reached (STATUS output) . The 
4084/25 can then be placed in the HOLD mode to 
ignore further peaks or RESET to a reference level 
ready to detect the next peak. The extremely low 
output droop (voltage decay with time) of this unit 
allows it to be used with a variety of instruments to 
record or display its output (A/D converters, digital 
voltmeters, analog meters, etc.) . 

The 4084/25 will detect peaks in the range of -10 volts 
to+ 10 volts. The RESET mode charges the internal 
holding capacitor to any reference level between + 10 
volts and -10 volts. The peak detector will then 
detect any peak more positive than the reference 
level. For instance , with a voltage reference input of 
0 volts, the unit will detect peak voltages between 0 
and +10 V and, with a -10 V voltage reference input , the 
4084/25 will detect peaks between -10 V and +10 V. 

1 
Logic 
Input 

A 3 

5 
Logic 

02 

Driver 

Driver 
FET 
SW2 

1 Status 

14 
I 
I 
I 
I 
I Common 

.-~~t-~~~-:U 

Input _ 12 BL ______ _: __ ___ J 

BLOCK DIAGRAM 
20 

Reset Voltage 
Inpu t 

Specifications typical at 25°C and ra ted supply voltage unless otherwise noted. 

MOD EL 4084/25 
ANA LOG INPUTS 

Input Signal Level 
Operating (absolute max) ± 10 V (±15V) 

Input Bias Current 600 nA 
Input Impedance 50 Mn 
Reset Input Voltage (Current) ±lOV(3mA) 

DIGITAL INPUTS 
+2.4V <VH< +l5 V Logic Level "1" Voltage 

Logic Level "O" Voltage ov < V L < +o.sv 
Rise Time 1 µsec 
Input Impedance, Each Logic Input 10 kl:21150 pF 

LOGIC LOGIC 
INPUT A INPUT B 

PEAK DETECT Mode "O" " O" 
RESET Mode "1" "1" 
HOLD Mode "1" "O" 
OFFSET Adjust Mode "O" "1" 

ACCURACY 
Voltage Gain 1.0 V/V 
Gain Accuracy at DC (Over Temp. Range) ±0.01 % Full Scale 
Dynamic Accuracy DC t o 100 Hz ±0.02% Full Scale 
Input Voltage Offset , max ±1 mV 

vs. Temperature ,max ±50 µV/ °C 
Input-to-Output Feedthrough ±0.5 mV 

STABILITY 
Droop(in the Hold Mode) 

From o0 c to +2 5°C, max ±5 mV/sec 
At +6o0 c ,max ±60 mV/sec 

Power Supply Sensitivity ± 1 mV/% 

SWITCHING PERFORMANCE 
Acquisition Time in PEAK DETECT MODE 

(for+ 10 V Input Step and Output 
Settling to within 1 mV of Input) 200 µsec 

Output Slew Rate in PEAK DETECT 1 V/µsec 
Reset Time in RESET to within ±0.0 l % J 00 µsec 
PEAK DETECT to HOLD mode offset -5 mV 

ANA LOG OUTPUT 
Rated Output 
Voltage ±JOY 
Current ±5 mA 

Output Impedance o.o5 n 
Capacitive Load 1000 pF 
Noise DC to 10 kHz 0.1 mV rms 

DIGITAL OUTPUT STATUS 
(DTL/TTL Compatible) 

Ein < Eo ov 

Ein > Eo +5 V 
Delay Time Plus Rise Time (Ll_ 

TEMPERATURE RANG E 
Specification o0 c to +6o0 c 
Operating o0 c to +85°C 
Storage -55°C to +85°C 

POWER REllUIREMENTS 
Rates Supply Voltage ±15 v 
Voltage Range ±14to ±l6VDC 
Supply Drain Quiescent (Rated Output) ±25 mA ( ±40 mA) 

PACKAGE DRAWING (See page 7 8) @ 2.4"x J.S"x 0.6" 

PRICE (1 - 9) $145.00 

(1) Depending upon the rate-of-change of the input signal , the delay plus rise 
time of the STATUS output can vary from as small as 5 µsec to over 100 msec. 

V o lts +1 OV 

Time 

~ Peak -1 Hol d IReset l I Detect • • • ,. 

TYPICAL OPERATION OF PEAK DETECTOR 
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OP AMP HIGHLIGHTS 
All Burr-Brown op amps are listed in six applications groups which 
correspond to the user's general design requirements. These groups include 

General Purpose, Low Drift, Low Bias Current, Wideband, High Voltage 

and High Current (including power boosters}, and an unusual new product­

the /so-Op-Amp™. Features of some of the key products in each group 

are described on these two pages. 
.. ~ 

' 

' 

GENERAL PURPOSE 
LOW DRIFT, LOW NOISE IC; 3500 SERIES (pg. 26) 

The 3500 series is designed for low input currents while 

maintaining slew rates and bandwidths adequate for most 

applications. The low input bias current is achieved by a 
unique current canceling circuit which insures low bias 

currents over the full temperature and common-mode volt­

age ranges, and gives the amplifier both high differential 

and common-mode input impedance. The 3500 family 

also has exceptionally good noise characteristics. These 

internally compensated amplifiers have many guaranteed 

specifications and offer a wide range of offset voltage and 

bias current performance from which to choose. 

LOW COST, 20 mA; 3268/3269 SERIES (pg. 27) 

The 3268/3269 series is a modular , bipolar input device 

featuring low cost and moderately high output current. 

This series is particularly useful in applications requiring 

somewhat faster slew rate than is available in IC or low 

cost modular devices. The open loop gain is high, and the 

amplifier has very stable frequency response and transient 

response, even for large values of feedback resistance and 

capacitive loading. 

LOW DRIFT 
1 µV/OC DRIFT IC; 3500E (pg. 28) 

The 3500E, based on the proven Burr-Brown 3500 series 

design, is a low 1 µV/°C drift unit with excellent open loop 

gain, bias current , and common-mode rejection specifica­

tions. The initial offset voltage is 500 µV max and it has 

the same excellent noise performance of the 3500 family. 

MATCHED OFFSET VOLTAGE AND DRIFT IC; 

3500MP (pg. 28) 

Close process control and careful grading by Burr-Brown 

make possible a new dimension in IC op amps - drift 

matched pairs . Offset voltage and drift are matched to 

within 200 µV max and I µV/ 0c max respectively. This 

performance allows you to build multi-stage op amp cir­

cuits with excellent accuracy. They are especially suited 

for high input impedance instrumentation amplifier type 

circuits. 
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LOW DRIFT FET IC; 3521 L (pg. 28) 

Now , there is an amplifier with both 1 µV /OC max drift and 

low bias current (IO pA max) . By using our own thin-film 
components and advanced laser trimming techniques, Burr­

Brown has broken the performance barrier on low drift IC 

FET's. Low offset voltage , low drift and low bias current -

all in the same family of amplifie rs. 

0.1 µV/°C CHOPPER; 3291/14 (pg. 29) 

For most inverting applications where ultra low drift vs. 

temperature and time is a requirement, the 3291/ 14 will be 

the best choice. The low voltage and bias current drifts of 

this op amp are combined with extremely high open loop 

gain to provide excellent overall closed loop accuracy. A 

low-profile package, a low price , and frequency response 

more than adequate for most applications make it a "best 
buy". 

DIFFERENTIAL INPUT CHOPPER; 3354/25 (pg. 29) 

Until the introduction of the model 3354, high performance 

chopper stabilized operational amplifiers were always single­

ended. Now , the same ultra low drift (0.1 µV/°C) and other 

truly premium performance specifications can be obtained 

for noninverting, differential input , and other applications 

in which the amplifier must function with both differential 

and common-mode signals. 

WIDEBAND and FAST SETTLING 

FAST SLEWING IC; 3505J and 3507J (pg. 32) 

Burr-Brown models 35051 and 35071 differential input op 

amps are intended for use in- circuits requiring fast trans­

ient response - pulse amplifiers, D/ A converters, compar­

ators, fast followers, etc. The 35051 offers a settling time 

of 300 nanoseconds to 0 .1 % of final value , a typical slew 
rate of 30 V/µs, and a unity gain bandwidth of 6 MHz. 

It has a very stable 6 dB/octave gain rolloff at high fre­

quencies which makes the amplifier stable at all gains 

without external compensation. The 35071 has a typical 

slew rate of 120 V/µs , and a gain bandwidth product of 

20 MHz at a gain of 10. External compensation allows the 

designer to select the frequency response appropriate to 

his own circuit for optimum performance. 



WIDEBAND IC; 3506J AND 3508J (pg. 32) 
Designed specifically for circuits requiring extended band­
widths and high gains, the models 35061 and 35081 differ­
ential input IC op amps are ideally suited for RF signal 
amplifiers, fast recovery voltage references, high speed 
integrat-0rs, high frequency active filters and photo-diode 
applications. The 35061 is internally compensated for 
stability at all gains, and presents a small signal unity gain 
bandwidth of 12 MHz, and a typical slew rate of 7 V/µs. 
The 35081 has an exceptionally high gain bandwidth pro­
duct of 100 MHz at a gain of 100, and a typical slew rate 
of 35 V/µs . The 35081 is also externally compensated to 
allow the designer to select frequency response parameters 
to fit his individual circuit requirements. 

NEW! 
600 ns (0.01%) SETTLI NG TIME IC; 3550 (pg. 33) 

The 3550 provides 0.6 µs max (0.01%) settling time, 20 
MHz unity gain frequency, and 1.5 MHz min full power 
frequency. Its 6 dB/octave rolloff without external com­
ponents gives excellent frequency stability (even with heavy 
capacitative loads) and settling performance previously 
obtainable only with larger modules. The 3550 is speci­
fically designed for requirements where fast settling, high 
accuracy , and high input impedance are important. It is 
ideal for such applications such as D/ A and A/D conver­
sion, sample/hold, and multiplexer buffering. 

LOW BIAS CURRENT 
1 pA BIAS CURRENT IC; 3522 (pg. 30) 

The 3522 family offers excellent input characteristics at 
moderate cost through the use of monolithic chips, thin­
film technology, and laser trimming . Unlike other FET 
op amps of comparable cost , the 3522 series has low bias 
current (1 pA max, 3522L), low input current noise (0.3 
pA p-p ), and moderate voltage drift. In addition , the 3522 
family is internally compensated and provides excellent 
frequency stability at all gains. 

NEW! 0.1 pA BIAS CURRENT IC; 3523 (pg. 30) 

Guaranteed specifications of 0.1 pA max, bias current , 
±0.5 mV max offset voltage , and ±25 µV/°C max voltage 
drift makes the 3523L the best performing ultra low bias 
current IC FET you can find. It can solve your toughest 
current-to-voltage converter and high input impedance 
buffer circuit problems. 

0.01 pA BIAS CURR ENT VARACTOR ; 3430 (pg. 30) 

The 3430 inverting amplifier minimizes input bias current 
(0.01 pA, max) and input noise current through use of a 
varactor diode bridge technique. This model is designed for 
use with current signal sources where the signal is applied 
directly to the inverting input terminal and a single feed­
back resistor determines the input-current to output-voltage 
gain factor. Because of the extremely small input bias and 
noise currents of this amplifier , its effective resolution ex-

tends well below the picoamp range. Typical signal sources 
requiring such resolution include photomultiplier tubes, 
radiation detectors and flame detectors. 

HIGH VOLTAGE~ HIGH CURRENT 
NEW! HIGH VOLTAGE & CURRENT; 3580, 81 , & 82 
(pg. 35) 

The 3580 series is the first family of IC op amps to provide 
output voltage swings as high as 290 V p-p! Also , they have 
self-contained thermal sensing and shutoff which automatic­
ally prevents damage to the amplifier from overheating. 

The FET input stage minimizes the offset voltages caused 
by bias currents flowing in the large feedback resistances 
normally used with high voltage circuits. The 3580 family 
is enclosed in a hermetic T0-3 package which can dissipate 
over three watts without a heat sink and up to 4.5 watts 
with a suitable heat sink. 

POWER BOOSTER ; 3329/03 (pg. 35) 
The 3329/03 provides a ±100 mA output current in a com­
pact, dual-in-line type package without the need for an 
external heat sink. The unit is short circuit protected over 
the full temperature range , and output current is limited to 
±150 mA by internal circuitry . 

TM 

ISO·DP·811P (pg. 36) 

The I so-Op-Amp is a brand new product from Burr-Brown. 
As the name implies, it is a true uncommitted differential 
input operatio nal amplifier that offers input/ output isola­
tion . The various models are rated at ±500 to ±2000volts 
of continuous isolation voltage (factory tested at 2000 to 
5000 volts) and have either bipolar transistor or FET input 
stages. Also , one model provides isolated ± 15 VDC at the 
input for powering circuitry such as bridges and other op 
amps. 

NEW! LOW DRIFT; 3450 (pg. 36) 

The 3450 has a low drift (less than ±1 µV/ °C) bipolar 
input stage which is optimized fo r use with low-level sig­
nals from low impedance signal sources such as strain gages 
and thermocouples. Input voltage drift is less than ±lµV /°C 
and ga in linea rity is ±0 .01 %. Isolation mode rejection is 
160 dB at ±500 VDC . 

NEW! LOW BIAS CURRENT; 3451 (pg. 36) 
The 3451 has a low bias current (-25 pA, max) FET input 
stage which is suitable for use with low-level current sources 
or high impedance voltage sources. Input impedance is 
1011 S1 and isola tion mode rejection is 160dB at ±500VDC. 

NEW! 1200 VOLT ISOLATION; 3452 (pg. 36) 
The 3452 provides input/output isolation for continuous 
service of ±2000 VDC minimum (tested at ±5000 volts). 
Isolation mode rejection is 160 dB at ±2000 VDC . And 
the 3452 has the unique feature of having isolated ±15 VDC 
available at the input. 
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OPERATIONAL AMPLIFIER COMPARISON GUIDE 
FREQUENCY RESPONSE 

MODEL PAGE DESCRIPTION OPEN LOOP GAIN RATED OUTPUT UNITY GAIN FULL POWER 
NUMBER dB v mA MHz kHz 

305J 26 External Frequency Co mpensated IC , Mil Temp 93 ±10 ±5 1.0 20 
3052 27 * * * * 1.0 20 
305 3 27 * * * * 0.2_ IS 
30SS 27 External Frequency Compensated IC * * ±10 1.0 20 
30S6 27 * * * * 0 .9 15 
30S7 27 * 90 * * _Q..J_ 10 
3069/ 49 35 SOO mA Po w er Booster Appro x . 0 ±10 ±SOO - so 
3268/ 14 27 20 mA Output 114 ± 10 ±20 J 100 
3269/ 14 27 * * * * * * 
327 lj25 29 ±60 V t o ± J 20 V Ch~er Stab ilized J40 ±SO to ± I JO ±20 I 30 
329 1/ 14 29 Low Cost Chopper S lab ili zed * ± JO ±5 4 100 
3292/J4 29 * * * * * * 
329 '!l_14 29 * * * * * * 
332 9/03 3 S J 00 m A Power Booster App ro x . 0 ± JO ± 100 - 1000 
334J / IS C 33 JOO m A O utp u t , 1000 V/ µ s 100 ± 10 ± 100 50 10 MHz 
334 2.l_J SC 33 * * * * * * 
3354/25 2 9 Differential Input Choppe r S tab ili zed 140 ± JO ± 5 b JOO 
33 55 /2 5 2 9 * * * * * * 
33 5~25 2 9 * * * * * * 
3400A 3 3 JOO MHz, Diffe rentia l Input 90 ±10 ±2 0 100 10 MH z 

B 33 * * * * * * 
34 0 1 A 3 3 I µ s Settling, Buffe r 100 ± 10 ±2 0 8 500 

B 33 * * * * * * 
34301 30 Ultra Low Bias Current Varactor, Inverting 100 ± JO ±5 0.002 0.007 

K 30 * * * * * * 
343J1 30 Ultra Low Bias Current Varactor, Noninverti ng 100 ± 10 ±5 0 .002 0 .007 

K 30 * * * * * * 
34401 29 Ultra Lo w Drift 110 ± JO ± 10 I JO 

K 29 * * * * * * 
L 2 9 * * * * * * 

3450 36 lso-Op-Amp TM 94 ± 10 ±S - I (3) 
3451 3 6 * 88 * * - J (3) 
3452 36 * 94 * * - J....Ql_ 
3460 34 ±1 J V t o ± J 50 V Supply J06 ± I to ± J 40 ± JO J -
34801 3S Low Drift Chopper Amp. J40 ± JO ±10 100H z(3) 2 - SO Hz( 3) 

K 3S * * * * * * 
3 SOOA 26 Low Drift Bipola r IC 93 ± JO ± 10 J. S 10 

B 26 * * * * * I S 
c 26 * * * * * JS 
R 26 Low Drift Bipo lar JC , Mil T em p * * * * JO 
s 26 * * * * * J s 
T 2 6 * * * * * J s 

3SOOE 28 I µVf'C IC 100 ± 10 ± JO l.S 12 
3 5 00MP 28 Mat c hed Pa ir , IC 100 ± JO ± 10 l.S 12 
3501 A 26 L ow Bias Current , Bipolar I C 9 3 ±10 ±S o . s 1.6 

B 26 * * * * * * c 2 6 * * * * * * 
R 26 Low Bias C urnmt , Bi polar I C, M il T emp * * * * * s 2 6 * * * * * * 

3 5401 3J Lo w est Cost FE T IC 86 ± JO ±5 I JOO 

3S051 32 Fast Slew JC, Internal Compensation 9 4 ± JO ±10 6 300 
3S061 32 Wideband IC, * 106 ± JO ±10 12 so 
35071 32 Fast Slew IC, External Compensation 90 ±10 ±10 20 J200 
3S081 32 Wideband IC * 106 ±10 ±10 10o(S) 320 
352 IH 31 Low Drift FET IC 94 ±10 ± 10 1.0 10 

1 31 * * * * * * 
K 31 * * * * * * 
L 31 * * * * * * 
R 31 Low Drift FET IC Mil Tem...e_ * * * * * 

3 S221 30 Low Bias FE T IC 94 ±10 ± 10 I 10 
K 30 * * * * * * 
L 30 * * * * * * s 30 Low Bias F ET IC Mil T em...e_ * * * * * 

3S2 31 30 Ul tra Low Bi as FET IC 9 4 ±JO ± 10 I 10 
K 30 * * * * * * 
L 30 * * * * * * 

3S 4 2 J 3 1 Low Cost FET IC 8 8 ±10 ± JO I 8 
s 3 1 * * * * * * 

3S SOJ 33 Fast Settl ing IC JOO ± 10 ± 10 10 10 00 
K 33 * * * * 20 IS OO 

s 3 3 Fast Settli '!£_1C Mil Tem...e_ * * * 10 1000 

3 SSIJ 33 Wide Gain-Bandwid t h IC 100 ± 10 ± 10 so(s) 3800 
s 33 Wide Ga in-Band wi d th IC , Mil Te m...e_ * * * * * 

3S80J 3S High Vo lt age IC 106 ± I 3 to ±30(6) ±6 0 3 JOO 
3 S8 !l 3S * J 12 ±27 to ±7 0 (6 ) ±2 0 * 6 0 
3S821 3S * 11 8 ±6Sto ± l 4S (6 ± 15 * 30 

*S pec ifi ca tio n so me as above model. (I) Adjus ts to zero. (2) Availab le in e ith e r pac kage (3) - 3 dB Po ints (4) Specifi ca ti o ns fo r m at ch . 

Prices and speci fi ca ti o ns are subject to c h ange with o u t no tic e. 
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SLEW RATE 
V/µs 

1.2 
1.2 
0,j!_ 
1.2 
0.9 
0 . f; 

-
6 
6 
20 
6 
6 
6 
-
1000 

* 
6 

* 
* 

1000 

* 
6 5 

* 
0.4 V/ms 

* 
0.4 V/ms 

* 
0.6 

* 
* -

-
-
10 
IOOV/sec 

* 
0 .6 
I 
J 
0 .6 
I 
I 
0 .8 
0.8 
0. 1 

* 
* 
* 
* 

6 

20 
4 
80 
20 
0.6 

* 
* 
* 
* 

0 .6 

* 
* 
* 

0. 6 

* 
* 

0. 5 

* 
6 S 
JOO 
6S 
2S O 

* 
1 S 
20 
2 0 



OF FSET VOLTAGE BIAS CURRENT INPUT IMPEDANCE COMMON-MODE 
@2s0 c TEMP DRIFT @25°c TEMP DRIFT DIFFERENTIAL COMMON-MODE REJECTION PACKAGE PRICES 

mV µV/°C nA nA/°C Q Q dB (Small qty.) 

±3 ±5 400 ±0 .6 0.3 M 200 M 90 T0-99 $ 24.00 
±4 ±10 500 ±0.8 * * * * 19.0 0 
+6 ±30 600 ±1.0 * * _80 ...lt.. ..l...1.-00 
±3 ±5 400 ±0.6 * * 90 * 19.00 
±4 ± 10 500 ±0.8 * * * * 13.00 
±6 ±30 600 ± 1.0 * * * * ..1.S.11.. - - - - - 15 k - 2"x z· x 0.7" 83.00 
(1) ±5 50 ±0.6 1 M SOOM 86 1.s· x 1.s" x o.4" 39.00 

* ±20 * * * * * * 28.00 
±50 µV ±1 ±0 .08 ±0 .002 500 k - Invertil'!.&.. 1.8" x 2 .4" x 0.6" 17 5.00 
±20 µV ±0.l ±0.05 ±0 .0005 500 k - Inverting l.5" x l.5" x 0 .4" 77 .00 
±50 µV ±0.3 ±0.05 ±0.001 * - * * 56.00 
±100 µV ±1 ±0 . l ±0.002 * - * * 49.00 
- - - - - 10 k - OIL T ype 25 .00 
± l ±25 -0 . I doub les/+ l OOC 10 11 11 3 pF - In vertin g 1.2'' x 1.8" x 0.6" 79.00 
* ± 50 * * * - * * 68.00 

±30 µV ±0.1 ±0.02 doubles/+to0 c IM 1013 140 @ DC l. 8"x 2 .4" x 0 .6" 145.00 
±50 µV ±0.25 ±0 .05 * * * * * 110.00 
+ 100...l!_V + ) +0 .05 * * * * ..lL LOO.OD 

foo tn o te (I) ±100 -0. 1 doubles/+ I o0 c 101 I II 6 pF 101 l II 12 pF 60 (+8, -lOV) I.I " x I.I" x 0.4" 65.00 

* ±50 * * * * * * 79.00 
footnote ( l) ±50 -0.02 doubles/ + 10°c 10'' II 2 pF l0 11 11 2pF 92 (± IOV) l. I" x l.l" x 0.4" 46.00 

* ±20 * * * * * * 57.00 
footnot e (I) ±30 ±0 .0lpA do ubles/+ 10°c 3 x 1011 11 30 pF - - l.7" x 3.1" x 0 .7" 59.00 

* ± 10 * * * - - * 85.00 
footnote (I) ±30 ±0 .0ipA d o ubles/ +10°C 3 x 1011 11 30 pF 10 14 112pF JOO ( ±25V) l.7"x 3.1" x 0 .7" 59.00 

* ±10 * * * * * ..lL 85.00 
±250µV ±1.5 25 ±0.25 0.4 M SOOM 100 1.l "x 1.l"x 0.5" 43.00 
± I OOµV ±0 .5 * ±0.15 * * * * 58.00 
+_lQl!M_V ±0.U.. ....!L ±0.J..S_ ..lL ...lt.. ...lt.. ..lL 74.00 
±0 .55 I ±50 ±0.5 107 11 6 pF 5 x 109 11 6 pF JOO (±IOV) 2.3"x 3 .S"x 0 .7" 180.0 0 
±20 50 -25 pA doubles/+ 10°c toll 11 10 pF JOU 11 10 pF 80 (±IOV) * 105.00 
±0 .3 5 -20_.E_A * 10 11 JL 10..J:!.F I0 11 JL 10..J:!.F 90_{.± 1 OVJ_ * 13 5.00 
±1 ±50 -0.025 doub les/+ I o 0 c toll toll 90 1.8" x 2 .4"x 0.6" 89.0 0 
±25 µV ±0.3 ±0 .3 ±0.0l 80 k 11 0 .1 µF 109 11 0 .2 µF I JO l.S"x 1.5" x 0.4" 49.00 .. ±0.1 * * * * * * 64.00 
±5 ±20 ±3 0 ± I IO M ll 3pF 5 x 109 11 3pf 100 T0-99/M ini Oip(2) 7.50 
±2 ±5 ±20 ±0.5 * * * * 12 .00 
+ ) +3 + JS ±0.3 * * * * _lS.00 
±5 ±20 ±30 ±1.5 * * * T0-99 15.00 
±2 ± J O ±20 ± I * * * * 24.00 
± 1 ±5 ± 15 ±0.5 * * * * 36.00 
±0 .5 ± I ±50 ±0.5 I 0 M II 3 pf 5 x l ~ ll 3pF JOO T0-99 25.00 
±0 .2(4) ±1(4) ±50 ±0 .5 JO MJL 3_JJf 5 x I o 9 JL 3_JJ_f 100 T0-99 25 .00 
±5 ±20 ± 15 ±0.2 50 M 11 3 pF to 10 II 3 pF JOO T0-99 4 .50 
±2 ± IO ±7 ± 0. 1 ~ * * * * 8.85 
±2 ±5 ±3 ±0 . I * * * * 12.00 
±5 ±20 ±15 ±0 .2 * * * * 15.00 
±2 ±10 ±7 ±0,J 5 * * * * 20.00 
±50 ±75 -2 5_.E_A double!?.£.+ I o0 c 10IU I oil 90 T0-99 6.45 
±8 ±20 250 ±0.5 50 M 11 3 pf 500 M 11 5 p F 90 T0-99 11.00 
±5 * ±25 * 300 M 11 3 pF 109 II 3 pF 100 T0-99 9.00 
± 10 ±30 250 * JOO M II 3 pF 10 9 11 5 pF 90 T0-99 11.00 
±5 * ±25 * 300 MJL 3..Qf 109 J LJ.J!.f JOO T0-99 9.00 
±0.5 ±10 -20 pA do ubles/+ I OOC 1orr 1012 90 T0-99 17 .80 
±0 .25 ±5 * * * * * * 22.00 

* ±2 -15 pA * * * * * 34.00 

* ±) -10 pA * * * * * 44 .00 

* ±5 -20_.E_A * * * * * 50.00 
± I ±50 - IO pA doub les/+ I o 0 c 10TI 1012 90 T0-99 12.5 0 
±0.5 ±25 -5 pA * * * * * 15 .00 

* * - I pA * * * * * 22.00 

* * -5_.E_A * * * * * 26.00 
± 1 ±50 -0.5 pA do ubles/+ I o 0 c I 0 12 10 13 80 T0-99 25.00 
±0.5 ±25 -0.25pA * * * * * 28.00 
±0.5 ±25 - 0 . l_E_A * * * * * 32.00 
±20 ±50 -2 5 pA do ubles/+ I o 0 c 1011 10 '' 80 T0-99 6.4 5 

* * * * * * * * I l.50 
± I ±50 - IOO pA d o ub les/+ I o 0 c 10 1 1 11 3 pF JOll ll 3pF 7 0 T0-99 22 .50 

* * * * * * * * 27.00 

* * * * * * * * 39.00 
± I ±50 -IOOpA doub les/+10°c 1011 II 3 pF 10" 11 3pF 70 T0-99 22.50 

* * * * * * * * 39.00 
± 10 ±30 - 50 pA doub les/+ I o 0 c 10 11 11 10 pf 1011 86 T0-3 40.00 
±3 ±25 -20 pA * * * 11 0 * 65 .00 

* * * * * * * * 79 .00 

(5) Gain -bandwidt h p roduct (6) Depends on power supply vo lt age V o ul = ±(!V cc I - 5)VOC. 
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GENERAL PURPOSE AMPLIFIERS 
General Purpose op amps give moderately good per[ ormance over a wide range 
of parameters at moderate cost. If more performance in a particular area 
is required, consult the appropriate special application group listing on the 
following pages. 

Spec ificatio ns t y pical at 2s0 c and rat ed suppl y vo ltage unless o the rwise noted. 

i . LOW DRIFT, LOW NOISE 

MODEL 3500 
Industrial Temperature Range B c 
Military Temperature Range R s T 

OPEN LOOP GAIN DC, no toad min 93 dB 

RATED OUTPUT , min ±10 V @ 10 mA 

OUTPUT IMPEDANCE , DC 2 kil 

FREQUENCY RESPONSE 
Small Signal Bandwidth (unity gain) 1.S MHz 
Full Power Bandwidth, min 10 kHz lS kHz lS kHz 
Slew Rate, min 0 .6 V/µs 1 V/µs 1 V/µs 

INPUT OFFSET VOLTAGE 
Initial @ 2 s 0 c , max ±S mV ±2 mV ±1 mV 
Drift vs. Temp. , max ±20 µV /°C (A) ±S µV /°C (B) ±3 µV /°C (C) 

±20 µV/°C (R) ±10 µV/°C (S) ±SµV/°C(T) 
Drift vs. Supply Voltage ±40 µV/V 
Drift vs. Time ±2 µV/day 

INPUT BIAS CURRENT 
Initial @ 2s0 c , max ±30 nA I ±20 nA I ±IS nA 
Drift vs. Temp., m ax ±1 nA/°C (A) ±0 .S nA/°C (B) ±0 .3 nA/°C (C) 

±1.S nA/°C (R) ±1 nA/°C (S) ±0 .S nA/°C (T) 
Drift vs. Supply Voltage ±0.2 nA/V 

INPUT OFFSET CURRENT 
Initial @ 2s 0 c ±l S nA I ±10 nA I ±7 nA 
Drift vs. Temp. ±0.S nA/°C (A) ±0.2 nA/° C (B) ±0.1 nA/°C (C) 

±0.7 nA/°C (R) ±0 .S nA/°C (S) ±0 .2 nA/°C (T) 
Drift vs. Supply Voltage ±0.1 nA/V 

INPUT IMPEDANCE 
Differential 10 Mil 11 3 pF 
Common-Mode s x 109 n 11 3 pF 

INPUT NOISE 
Voltage, 0.01 Hz to 10 Hz, p-p 0 .8 µV 

10 Hz to 10 kHz, rms 1.2 µV 
Current , 0 .01 Hz to 10 Hz, p-p 30 pA 

10 Hz to 10 kHz, rms SO pA 

INPUT SIGNAL RANGE 
Common-Mode Voltage Range ± ( I Supply I - 4) V 
Common-Mode Rejection 100 dB 
Maximum Safe Input Voltage ± Supply 

POWER SUPPL V 
Rated Voltage, Quiescent Current , m ax ±15V @.!. 3 mA 
Voltage Range, Derated Performance ±3 V t o ± 20V 

TEMPERATURE RANGE 
Industrial Spec. (A, B, C) - 2s 0 c to +8s 0 c 
Military Spec, (R , S , T) -ss 0 c to +125°c 

PACKAGE DRAWING 
(See page 63) CD A or G) T0-99 o r Mini·D IP(l ) 

PRICE (1 - 24) 
Indu strial $7 .so $ 12 .00 $ 15.00 

Milita!:i'._ $ l S.00 $24.00 $3 6.00 

(1) The Mini-Dip Pac kage is ava ilable for Model 3 500 A /B/C. 
If this o ptio n is desired, suffix the le tter N to the model num ber (e.g., 3500 CN). 
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i . LOW BIAS CURRENT 

3501 

l B c 
R s 

93 dB 

±10 V @ S mA 

2 kn 

O.S MHz 
1.6 kHz 
0 . 1 V/µ s 

±S mV 

I 
±2 mV I ±2 mV 

±20 µV /°C (A) ±10 µV/°C (B) ±S µV ~C (C) 
±20 µV /°C (R) ±10 µV/°C (S) 

±40 µV/V 
±2 µV/day 

± IS nA I ±7 nA I ±3 nA 
±0 .2 nA/°C (A) ±0 . 1 S nA/°C (B) ±0 . 1 nA/° C (C) 
±0.2 nA/° C (R) ±0 . 1 S nA/°C (S) -

±30 pA/V 

±S nA I ±3 nA I ±2 nA 
±0 . 1 nA/° C (A) ±0.0 S n A/OC (B) ±0.0 3 nA/°C (C) 
±0 . 1 nA/0 c (R) ±0 .0S nA/°C (S) -

±10 pA/V 

SO Mn 113 pF 
1010 n II 3 pF 

0 .8 µV 
1.2 µV 
30 pA 
SO pA 

± ( I Supply l-4) V 
100 dB 
± Supply 

±15 V @ ±1. S m A 
±3 V to ±20 V 

- 2s 0 c to +8s 0 c 
-ss0 c to +12s 0 c 

CD A T0-99 

1 $4. SO $8.8S $ 12. 00 
$ 15.00 $2 0 .00 -



Specifications typical at 2soc and rated supply voltage unless otherwise noted . 

MODEL 

OPEN LOOP GAIN DC, no toad min 

RATED OUTPUT , min 

OUTPUT IMPEDANCE , DC 

FREOUENCY RESPO NSE 
Small Signal Bandwidth (unity gain) 
Full Power Bandwidth, min 
Slew Rate, min 

INPUT OFFSET VOLTAGE 
Initial @ 2s 0 c, max 
Drift vs. Temp., max 
Drift vs. Supply Voltage 
Drift vs. Time 

INPUT BIAS CURRENT 
Initial @ 2s0 c , max 
Drift vs. Temp., max 
Drift vs. Supply Voltage 

INPUT OFFSET CURRENT 
Initial @ 2s 0 c 
Drift vs. Temp. 

INPUT IMPEDANCE 
Differential 
Common-Mode 

INPUT NOISE 
Voltage, 0.01 Hz to 10 Hz, p-p 

10 Hz to 10 kHz, rms 
Current, 0.01 Hz to 1 O Hz, p-p 

10 Hz to 10 kHz, rms 

INPUT SIGNAL RANGE 
Common-Mode Voltage Range 
Common-Mode Rejection 
Maximum Safe Input Voltage 

POWER SUPPLY 
Rated Voltage, Quiescent Current 
Voltage Range, Derated Performance 

TEMPERATURE RANGE 

PACKAGE DRAWIN G 
(See p age 63-64} 

PRICE (t - 9} 

• 

EXTERNAL FREOUENCY 
COMPENSATION 

3055/3051 3056/3052 3057 /3053 

93 dB 93 dB 90/93 dB 

±10 V @ ±S/10 mA 

4kn 

1.0 MHz I 0.9/1.0 MHz I 0 .7/0.9 MHz 
20kHz 15/20kHz 10/lSkHz 
1.2 V/µs 0.9/1.2 V/µs 0.6/0.9 V/µs 

±3 mV 
±SµV/°C 

400 nA 
±0 .6 nA/°C 

±30 nA 
±0.2 nA/°C 

90 dB 

±4 mV I 
± IOµV/°C 
±SO µV/V 
±10 µV/day 

±6 mV 
±30 µV/°C 

I SOO nA 
±0.8 nA/0 c 
± IOnA/V 

I ±40 nA 
±0.3 nA/°C 

0 .3 Mn 
200 Mn 

3 µV 
0 .8 µV 
O.IS nA 
0 .03 nA 

I 600 nA 
±1.0 nA/°C 

I ±60 nA 
±0.4 nA/°C 

± ( I Supply J - 4) V 
I 90 dB I 90/80 dB 

±Supply 

± IS V @ 6 mA 

±12 V to ±18 V 

-2s 0 c to +8s 0 c/-s s 0 c to + 12 s 0 c 

T0-99 

$ 19.00/$2 4 .00 1 $ 13.00/$ 19.ooj $7. S0/$ 11.00 

(2) All 30SO Series Models avail able with these noise speci fi ca tio ns as guaranteed max. 
Contact factory fo r detai ls. 

20 mA OUTPUT 

3268/14 I 3269/ 14 

114 dB 

±10 V @ 20 mA 

l kn 

1 MHz 
100 kHz 
6 V/µs 

Adjust tF zero 
±S µV /°C ±20 µV /°C 

±SOµV/V 
±40 µV/day 

SO nA 
±0 .6 nA/°C 

±1.S nA/V 

±3 nA 
±0.6 nA/°C 

1Mn 
SOO Mn 

2 µV 
3µV 
30 pA 
3 pA 

± ( I Supply I -S} V 
86 dB 
± Supply 

±lSV @±SmA 
±12 V to ±1 8 V 

-2s 0 c to +8s 0 c 

®A l.S" x l.S" x 0 .4" 

$39.00 1 $28.00 
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LOW DRIFT 
AMPLIFIERS 

Low Drift designs are optimized to reduce variations of input offset voltage as a function 
of temperature and to minimize the initial input offset voltage at room temperature. 
This group is subdivided into Integrated Circuits, Chopper Stabilized Amplifiers, 
and other modular units. The !C's now contain FET and bipolar inputs both with 
maximum voltage drifts as low as 1 µ V/°C The chopper stabilized amplifiers provide 
drift as low as 0.1 µ V/OC, and are now available in inverting, noninverting, and fully 
differential designs. They represent the best in long term stability but the overload 
recovery time may be excessive in some applications. 

Specifications t ypical at 2 soc and rated supply voltage unless otherwise no ted . 

I~ BIPOLAR INPUT 

tl~~~~l 35DDEJ 3500MP(1
) 

t- ~ FET INPUT m __ ~ 
i~n ~I Js21 MODEL 

Industri a l Temperature Range 
Military Temperature Range 

OPEN LOOP GAIN DC, rated load 

RATED OUTPUT, min 

OUTPUT IMPEDANCE 
FREQUENCY RESPONSE 

Small S ignal Bandwidth (unity gain) 
F ull Power Bandwidth , min 
Slew Rate, min 

INPUT OFFSET VOLTAGE 
Initia l @ 2s 0 c , max 
Drift vs. Temp., m ax 
Drift vs. S upply Voltage 
Drift vs . Time 

INPUT BIAS CURRENT 
Initial @ 2s 0 c, max 
Drift vs. Temp., m ax 
Drift vs. Supply Voltage 

INPUT OFFSET CURRENT 
Initial @ 2s 0 c 

Drift vs. Temp. 
Drift vs. Supply Voltage 

INPUT IMPEDANCE 
Differential 
Common -Mode 

INPUT NOISE 
Voltage , 0.01 H z to 10 H z, p-p 

10 H z to 10 kHz, rms 
Current , 0 .0 I Hz to I 0 Hz , p-p 

10 Hz to 10 kHz, rms 

INPUT SIGNAL RANGE 
Com m o n-Mode Voltage Ran ge 
Common-Mode Rejection 
Maximum Safe Input Voltage 

POWER SUPPL V 
Rated Voltage, Quiescent Current 
Voltage Range, Derated Performance 

TEMPERATURE RANGE 
Industria l Range (H, J , K, L) 
Military Range (R) 

100 dB no load 

±10 V @ IO mA 

lk .11. 

1. S MH z 
12 kH z 
0.8V/µs 

±soo µV I 200 µv< 1) 
± 1 µV/ 0 c lµV/ 0 c(I) 

±40 µV/V 
±2µV/month 

±SO nA 
±0.S nA/°C 
±0 .2 nA/ V 

±30 nA,m ax I ±2S nA 
±0.3 nA/°C 
±0.2 nA/V 

IO MD. 11 3 pF 
s x109D. 11 3pF 

0.8 µV 
1.2 µV 
30 pA 
SO pA 

± (!Supply l-4) V min 
100 dB 
±Suppl y 

± lSV @ ±3 mA 
±3V to ±20V 

PACKAGE DRAWING (See pages 63-6S) (D A 

PRICE (1 - 9) I T0-99 

(I - 24) $2S.00/ea. $2S .00/pr. 

H 

±SOO µV I 
±10µV / 0 c 

J K 1 
94 dB, min 1 

±10 V @ 10 mA 

100 n 

±2SO µV I 
±SµV/°C 

1.0 MHz 
IO kHz 
0.6V/µs 

±2SO µV 
±2µV/°C 
±2S µV/V 
S µV /month 

L I 
r 

±2SO µV I 
+ JµV/ 0 c 

-20 pA I -20pA I -lSpA I -lOpA 
doub les/+ I o0 c , t yp 

$ 17.80 I 

0.1 pA/V 

±2 pA 
doubles/+ 10°c, ty p 

1011 n 
10 12 n 

4 µV 
2 µV 
0.3 pA 
0.6 pA 

± (!Supply 1-s) V 
90 dB 
±Supply 

± 1SV @±4mA 
±SV to ±20V 

o0 c to +10°c 
-SS°C to +12S°C 

T0-99 

$34.00 I $44.00 l 
(1) The 3SOOMP is a matched pair of oper ati o nal amplifiers. Specifications marked " (1)" apply to the match 

between the two units. Other specifications apply t o individual units in the pair. 
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±2SO µV 
±SµV/°C 

-20 pA 

$ SO .OO 



,,,------------CHOPPER STABILIZED-----------..... 

LOW COST INVERTING 

3291 / 14 l 3292/14 1 3293/14 

140 dB, min 

±IOV @ 5 mA 

J.5kn @ 25Hz 

4 MHz 
100 kHz 
6V/µs 

NONINVERTING 

J 

3480(2 ) 

140 dB, min 

± lOV @ 5mA 

2 kr! @ DC 

100 Hz (-3d B)( 3) 
2 to 50Hz (-3dB)(3) 

100 V /sec( 3) 

DIFFERENTIAL INPUT 

3354/251 3355/25 l 3356/25 

140 dB, min 

±IOV @ 5 mA 

2kn @ 25Hz 

6 MHz 
100 kH z 
6 V/µs 

±20µV I ±50µV I ±100 µV ±25µV ±30µV I ±50µV I ± lOOµV 
±0.lµV/°C ±0.3µV/ 0 c ±1.0µV/°C ±0.3µV/°C j±O. lµVfC ±0.lµVf C ±0.25µVfC ± lµV/°C 

±5µV/V ± lµV/V ± lOµV/V 
±JµV/mo ± JµV/mo ± JµV/mo 

± 50 pA ±50 pA ± JOO pA 
±0.5 pA/°C ±l.OpA/0 c ±2 pA/°C 

± JO pA/V 

500 kn 
N/A 

2 µV 
3 µV 
JO pA 
80 pA 

Inverting 
N/A 
± 15 v 

± 15V @± 10mA 
± 12V to ±18V 

!.5"x l.5"x 0.4" 

$ 5~0 1 $4~00 

±300 pA 
± JO pA/°C 
±20pA/V 

80 kn 11 0.01 µF 
109 n 11 0.02 µF 

J µV 

JO pA 

±1 v 
110 dB 
±20 v 

±J5V @ ±6mA 
± IOV to ± J 8V 

(2) Cho pper amplifier without high frequency channel. 
(3) Determined by e xterna l capacito r. 

±20 pA I ±50 pA I ±50 pA 
doub les/+ 10°c typ 

± 1 pA/V 

J Mn 
10J 3 n 

8 µV 
2 µV 
30 pA 
400 pA 

± JO V 
140 dB @ DC, 100 dB @ JOO Hz 

± I 5 V 

±15V @ ± JOmA 
± 12V to ± J8V 

-25°C t o + 85°c 

(j) B 1.2" x 1.8" x 0 .6" 

$ 14...:.:00 l $ 11~00 1 $ JOO.OO 

HIGH 
VOLTAGE 

3271/25 

140 dB, min 
±50V to ±llOV 

@ 20mA 
25 kn @ 25 H z 

1 MHz 
30 kHz 
20V/µs 

±50µV 
± JµV/°C 
± lµV/V 
±JµV/m o 

±80 pA 
±2 pA/°C 
± lOpA/V 

500 kn 
N/A 

20 µV 
5 µV 
200 pA 
50 pA 

Inverting 
N/A 
±Supply 

±120V @ ±20mA 
±60Vto± l20V 

t-25°C to + 85°C 

G) c 
l.8" x 2.4" x 0.6' 

$ 175 .00 
-

J 

BIPOLAR INPUT 

3440 

I K I 
110 dB, min 

±IOV @ 10 mA 

3 kn 

1 MHz 
10 kHz 
0.6V/µs 

L 

250µV 
± J.5µV/°C I lOOµV I lOOµV 

±0.5µV/ 0 c ±0.25µVfc 
±50µV/V 
±3µV /day 

25 nA 
±0.2 5nAfC I ±0.15nAfC I ±0. l 5nAfC 

±0.5nA/V 

±2 nA 
±0.02nA/°C 

0.4Mn 
500 Mn 

1 µV 
2 µV (10 H z to J kH z) 

80 pA 
10 pA (10 Hz to 1 kH z) 

± (I Supply l - 5) v 
100 dB 
±Supply 

±15V @ ±5mA 
±12Vto ± 18V 

o 0 c to + 7o0 c 

©D l.l"xl.l"x0.5'' 

$43..:_oo l $ 5:00 1 $ 74.00 
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LOW BIAS CURRENT AMPLIFIERS 

Specifications typical at 2s0 c and rated supply volt age unless otherwise noted. 

NEW! 
INVERTING NONINVERTING LOW BIAS 

VAR ACTOR VARACTOR CURRENT FET CURRENT FET 
ULTRA LOW BIAS ffl 

I------+-----+-- -----I-- ----I 

MOO EL 
Industrial Temp. Range 
Military Temp. Range 

OPEN LOOP GAIN 
DC, rated load min 

RATED OUTPUT, min 

OUTPUT IMPEDANCE 
FREQUENCY RESPONSE 

Small Signal Bandwidth 
(u n ity gain) 
F ull Power Bandwidth, min 
Slew Rate, min 

INPUT OFFSET VOLTAGE 
Initial @ 2s0 c, max 
Drift vs. Temp.,max(µV/°C) 
Drift vs. Supply Voltage 
Drift vs. Time 

INPUT BIAS CURRENT 
Initial @ 2s 0 c, max 
Drift vs. Temp. 
Urift vs. Supply Voltage 

INPUT OFFSET CURRENT 
Initi al @ 2s0 c 
Drift vs. Temp. 

INPUT IMPEDANCE 
Differential 
Common-Mode 

INPUT NOISE 
Voltage , O.OI Hz to IOHz,p-p 

IO Hz to IO kHz, rms 
Current , O.OI H z to IO Hz ,p-p 

IO H z to IO kHz, rms 

INPUT SIGNAL RANGE 
Common-Mo de Voltage Range 
Common-Mode Rejection 
Max imum Safe Input Voltage 

POWER SUPPLY 
Rated Voltage, 

Q uiescent Current 
V o ltage Range , 

Derated Performa nce 

TEMPERATURE RANGE 
Industrial Range (J ,K, L) 
Military Range (R , S, T) 

PACKAGE DRAWING 
(See pages 6 3-6 5) 

PRICE (I - 9) 
(I - 24) 

3430 
J I K 

100 dB 

±JOV @ SmA 

2 kn @ DC 

2 kH z 
7 Hz 

0.4 V/ms 

Adjusts t o zero 
±30 I ± IO 

±SOOµV/V 
± JOO µV/m o 

±0.0I pA 
doubles/+ l o 0 c 

±0.01 pA/V 

3 x Ioil n 11 30p~1 ) 

10 µV( 3 ) 

s µv<4> 
0.001 pA ( 3) 
0.002 pA(4 ) 

±300 v 

3431 
J I 

100 dB 

± JO V @ 5 mA 

2 kn @ DC 

2 kHz 
7 Hz 

0.4 V/ms 

K 

Adjusts to zero 
±30 I ± JO 
±500 µV/V 
±1 00 µV /mo 

±0.01 p A 
doubles/+ I o°C 
±0.01 pA/V 

3 x 10 11 n II 30p F(2) 
1014 n II 2 pFll) 

10 µv< 3) 

10 µv< 4 > 
0 .001 pA(3) 
0.002 pA(4) 

±200 v 
100 dB (±25 V) 
±300 v 

+ IS V @ +12, -6mA ' ±15 V @ + 12, -6 mA 

±12 to ± 18 V ± J2 V to ±18 V 

@ 3.l"x l.7"x 0.7" 

$s_.:..oo l $~. oo 

J 
3523 

94 dB 

JOV @ JOmA 

JOO n 

I MHz 
I 0 kJ-I z 
0.6V/µ s 

±ImV I ±SOOµV I ±SOOµV 
±50 ±:7 5 ±25 

±25 µV/V 
±5 µV/m o 

3522 

94 dB 

±JOV @ JOm A 

100 n 

I MH z 
10 kH z 
0 .6V / µ s 

±lmV l ±SOOµV I ±SOOµV ,±SOOµV 
±50 ±25 ±25 ±25 

±25µV/V 
±5 µV /mo 

-0.SpA l- 0.25pA 1 - 0.lpA - lOpA I -SpA l -1 pA 1-s pA 
doubles/+ 10°c doubles/+ 10°c 
±0 .01 pA/V ±0. 1 pA/V 

±0.2pA I ±0 . lpA 1±0.0SpA ±2pA I ±lpA I ±0 .SpA I ± J pA 
do ubles/+ 10°c doubles/+ J ooc 

1012 n 

10 13 n 

5 µV 
2 µV 
0.00 3 pA 
0.01 pA 

± (ISupply l -s) v 
80 dB 
± Supply 

±!SV @±4m A 

±5 V to ±20 V 

CD A T0-99 

$2-;.oo I $2-;. oo I $32.00 

10 11 n 
10J 2 n 

4µV 
2 µV 
0.3 pA 
0 .6 pA 

± ( ISuppl y l -5) V 
90 dB 
± Supply 

± IS V @ ±4 mA 

±5 V to ±20 V 

o0 c to +10°c 
-ss0 c to + J2s 0 c 

(i) A T0-99 

$1-;-.so l $ 1s~oJ$2~00J2~00 
(I) Input to com mon. (2) Between in put and feedback point. (3) 0.0 1 Hz to I Hz. (4) I Hz to 100 Hz. 
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These amplifiers are designed to have high input impedance (approximately 1011 il) and 
very low bias cu"ents (0.01to25 pA). They are especially useful for impedance buffering 
of high impedance cu"ent sources. This group includes varactor, IC, and modular devices. 
The varactors feature ultra low bias cu"ents and low input noise, but are limited in frequency 
response. The JC devices have good all-around performance and are low cost. 

NEW! W 
I--- . ___ Lo_w_ Es_1_c_o_s_1_F_E_1 _____ ,~,,~ - LOW COST FET 

3540J 3542 

86 dB 

±10V(±13V typ)@ 5 mA 

1 MH z 
100 kH z, typ 

6 V /µs , typ 

± SO mV 
±75 

±200 µV/V 

-50 pA 
d oubles/+ 1 o 0 c 

±0 .S pA 
d o ubles/ + I o °C 

10lO n 11 2 p F 

1011 n 11 2 p F 

13 µV 
3 µV 
0 . 1 p A 
0.15 pA 

± (I Supply I -5) V 
70 dB , min (90 dB, typ) 

±S uppl y 

± lSV @ ±6mA 

±SV to ± J 8V 

o 0 c to +7o0 c 
-ss 0 c to + 12s 0 c 

T0-99 

$6.45 (1-24) $4 .45 ( 1 OO 's) 

( 5) 10 Hz to I kH z. 

J l s 

88 dB 

±10 V @ 10 m A 

75 n 

1 MHz 
8 kH z t y p 
O.SV /µ s t y p 

±20 mV 
±50 
±50 µV/V 
± JOO µV / m o 

-25 pA 
doubles/ + 1 o 0 c 

1 p A/V 

±2 pA 
doubles/+ I o 0 c 

1011 n 
10 11 n 

2 µV 
3 µV(S) 

0 .-3 pA 
0. 6 p A (S) 

± ( I Supply I -5) V 
80 dB 
±Suppl y 

±lSV @ ±4mA 

±SV to ±20V 

o°C to + 70°C 
-ss 0 c to + 12s 0 c 

T0-99 

$7 .00 _j $ 1-;SO 

~--L_o_w_v_o_L_T_A_G_E_D_R_l_FT_F_ET ____ ____,, 

3521 

H l 

±SOOµV I 
±10 

-20pA I 

$ ;:;-.80 l 

J l K l 
94 dB I 

±10 V @ 10 mA 

100 n 

1 MHz 
10 kH z 
0 .6 V/µs 

±250µV I ±250µV I 
±5 ±2 

±25µV/V 
5 µV/m o 

L 1 

±2soµv l 
± 1 

R 

±250µV 
±5 

- 20pA I - 15 pA I -10 pA l -20pA 
do ubles/ +10°c 

O.lpA/V 

±2 pA 
do ubl es/+ 10oc 

1011 n 
1012 n 

4µV 
2 µV 

0. 3 p A 
0.6 pA 

± (I S uppl y I -5) V 
90 dB 
±Supply 

± lSV @ ±4mA 

±SV to ±20V 

o 0 c to +7 o 0 c 
- ss 0 c to + 12s 0 c 

(D A T0-99 

$22 .00 ] $ 34.00 l $-:;-4.00 l $ 50.00 
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WIDEBAND AND 
FAST SETTLING 
AMPLIFIERS 

The op amps in this group have their designs optimized for wideband, fast 
slewing, and fast settling applications. Wideband and fast slewing op 
amps are ideally suited for video and pulse applications where high frequency 
response is-necessary to fo llow the input waveform exactly. The 
fast settling op amps meet the requirements of A/D and D/A converters, 
and multiplexers; all of which require that the amplifier output settle 
rapidly and precisely to a final value in response to a step input. 

S pecificati o ns t yp ical at 2s 0 c and rated supply vo ltage unless o the rwise noted . i if. --------FAST SLEWING WIDEBAND 

MO DEL 
OPEN LOOP GAIN , DC no load 

RATED OUTPUT, min 

FREQUENCY RESPONSE 
Small Signal Bandwidth (u nity gain) 
Gain - Bandwidth Product 
F ull Power Bandwidth , min 
Slew Rate, min 
Settling T ime (O. l %) 

INPUT OFFSET VOLTAGE 
Initial @ 2s0 c , max 
Drift vs. Temp. 
Drift vs. Supply Vo ltage 

INPUT BIAS CURRENT 
Init ia l @ 2s 0 c, max 
Drift vs . Temp., m ax 

INPUT OFFSET CURRENT 
Initial @ 2s0 c, m ax 
Drift vs. Temp. 

INPUT IMPEDANCE 
Differential 
Common-Mode 

INPUT SIGNAL RANGE 
Com mon -Mode Voltage Range 
Commo n -Mode Rejection 
Maximum Safe Input Vo ltage 

POWER SUPPLY 
R ated Voltage , Q uiescent Cu rren t 
V o ltage Range , Derated Performance 

TEMPERATURE RANGE 
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PACKAGE DRAWING (See page 63) 

PRICE (1 - 24) 

INTERNALLY 
COMPENSATED 

3505J 
94 dB 

± IOV @ 10 mA 

6 MHz 
12 MH z (AcL = 10) 

0. 3 MHz 
20 V/µ s 
300 ns 

±8 mV 
±20 µV/ 0 c 
±30 µV/V 

+25 0 nA 
±0.S nA/ 0 c 

±50 n A 
±0 . 1 nA/0 c 

50 Mn 11 3 pF 
500 Mn 11 s pF 

± (I Supply I -3) V 
90 dB 
±Supply 

±15 V @ ±4 mA 
±8 V to ±20 V 

o0 c t o +10°c 

CD B T0-99 

$ 11.00 

EXTERNALLY 
COMPENSATED 

3507J 
9 0 dB 

±lOV @ 10 mA 

20MHz (AcL = 10) 
1.2 MH z 
80 V/µ s 
200 ns 

± JO mV 
±30 µV 1°c 
±30 µV /V 

+250 nA 
±0 .S nA/°C 

±50 nA 
±0.l nA/°C 

JO O Mn II 3 pF 
1000 Mn II SpF 

± ( I Supply I -3) v 
90 dB 
±Supply 

±15 V @ ±4 mA 
±8 V to ±20 V 

o0 c t o +10°c 

CD B T0-99 

$1 1.00 

INTERNALLY 
COMPENSATED 

3506J 
106 dB 

±l OV @ 10 mA 

12 MH z 

0 .05 MH z 
4 V/µ s 
1.5 µ s 

±5 mV 
±20 µV /0 c 
±30 µV/V 

±25 nA 
±0 .S nA/0 c 

±25 nA 
±0 .2 n A/°C 

300 Mn 11 3 pF 
1000 Mn 11 3pF 

± (I Supply I -2) V 
100 dB 
±S uppl y 

± ISV @± 3mA 
±8 V to ±22 V 

o0 c t o +10°c 

CD B T0-99 

$9. 00 

EXTERNALLY 
COMPENSATED 

3508J 
106 dB 

±lOV @ 10 mA 

lOOMH z (AcL = 100) 
0.32 MH z 
20 V /µs 

±5 mV 
±30 µV /0 c 
±30 µV /V 

±25 nA 
±0 .S nA/°C 

±25 nA 
±0 .2 nA/°C 

300 Mn 11 3 pF 
1000 Mn 11 3 pF 

± (I Supply I -2) V 
100 dB 
±Supply 

± ISV @± 3mA 
±8 V to ±22 V 

o0 c to +7 0°C 

CD B T0-99 

$9.00 



Specifi ca t ions t ypical a t 2 s 0 c a nd ra ted supply 
vo ltage un less o t he rwise no t ed. 

m 
MODEL 

OPEN LOOP GAIN 
DC, no load m in 

RATED OUTPU T, mi n 

OUTPUT IMPEDANCE 
FREQUENCY RESPONSE 
Small S ignal Bandwidth 

(u ni ty gain ) 
Full Power Bandwidth,min 
Slew Rat e , min 
Sett li ng Ti m e (0.1 %) 

(0.0 1 %) 

INPUT OFFSET VOLTAGE 
Init ia l @ 2s 0 c, m ax 
Drift vs. T e mp., max 
Drift vs. Supply Voltage 

INPUT BIAS CURR ENT 
Initial @ 2s 0 c, max 
Drift vs. Temp. 

INPUT IMPEDANCE 
Differential 
Common-Mode 

INPUT NOISE 
JO H z to JO kHz, rms 

INPUT SIG NAL RANGE 
Co mmo n-Mod e 

V o ltage Range 
Commo n-Mo de Rejection 
Max Safe Input Voltage 

POWER SUPPLY 
Rated Vol t age, 

Qu iescent Current 
Voltage Ra nge, 

Derated Pe rforman ce 

TEMPERATURE RANGE 
Industri a l 

Military 

PACKAGE DRAWI NG 
(See pages 63, 65) 

PRI CE (I - 9) 
(1 - 24) 

±100 mA OUTPUT 
1000 V/µsec 

3341 / 1~ 3342/15C 

0.6 µsec max 
SETTLING 

NEW! 3550 
J s I K 

JOO dB 100 dB typ 

± I 0 V @ I 00 mA ± I 0 V @ ± l 0 mA 

2sn @ 10MH z 1oon @ 1MHz 

50 MHz, m in 
LO MHz 
1000 V /µs 
400 ns 
5 50 nsec 

± 1 mV 
±25µV 1°cJ ±50µV/°C 

±500 µV /V 

-JOO pA 
doub les/+ I o 0 c 

10 11 l1 11 3pF' 

10 µV 

Inve rtin g on ly 

±S upply 

± LSV @ ±30 mA 

± L 2 V t o ± 18 V 

® 
1. 8" x 1.2" x 0.6" 

$ 7~. oo l $ 6~00 

10 MHz I 20MHz 
I MHz I.SM H z 
6 5V/µs IOOV/µs 

400 ns 
l.Oµ s, max I 0.6 µs, 

m ax 

±1 mV 
±50µV/ 0 c 
±500 µV/V 

-100 pA 
doubles/+ 10°c 

10 11 l1 II 3 pF 
10 11 51 11 3 pF 

4 µV 

± ( I Supply I - 5) V 
70 dB @ + 5 , -IOV 

±Supply 

±I SV @ ± LI mA 

±5 V to ±20 V 

CD B T0-99 

$2~51 $3;-00 l $ 2;:-00 

(I) Ga in- Ba ndwidth product for Gain = 10 V/V to 1000 V/V. 

if 50 MHz GAIN 
BANDWIDTH 

NEW! 3551 
J I s 

100 dB t yp 

± 10 V @ 10 mA 

100 n @ L MH z 

50 MHz(!) 

3.8MHz typ.,Cf = 0 
250V /µ s typ .,Cr O 

400 ns, Cr = 10 
600 ns , Cr = 

± 1 mV 
±50µV / 0 c 
±500 µV/V 

- 100 pA 
dou bles/+ I OOC 

LO 

10 11 l1 11 3pF 
l0~ 1 l1 11 3 p F' 

4 µV 

± (I Supply I -5) V 
70 dB (+5 , -IOV) 

±Suppl y 

± I 5 V @ ± I I mA 

±5 V t o ±20 V 

Ci)B T0-99 

$2;50 l $ 3;00 

BB 
l 507.J 

100 MHz BW 
DIFFERENTIAL 

3400 

A I B 

90 dB 

± LO V @ 20 m A 

25 51 @ 10 MHz 

LOO MH z 
10 MHz 
1000 V/µs 

400 ns 
2 µs 

1 µsec SETTLING 
BUFFER 

3401 

A I B 

100 dB 

± LO V @ 20 m A 

25 51 @ l MHz 

8 MHz 
0.5 MH z 
65 V/µs 
600 ns 
I µs , max 

Adjus ts to Zero Adj us ts to Zero 
± JOOµV/ 0 d ±SOµV/ 0 c ±SOµV/ 0 c I ±20µV/ 0 c 

±300 µV/V ±30 µV/V 

-LOO pA 
doubles/+ I o 0 c 

10 L 1 51 II 6 pF 
10 I 1 51 II I 2 p F' 

5 µV 

-20 pA 
doubles/+ I o 0 c 

L0 11 l1 11 2 pF 
10 11 l1 11 2 pF 

s µV 

± (I Supply 1- s) v ± ( !Supply I -s ) v 
6 0 dB (+8, -10 V) 92 dB ( ± 10 V) 

±Supply ±Supply 

± ISV @±25 m A ± ISV @± ISm A 

± I 2 v to ± I 8 v ± I 2 v to ± 18 v 

@ A 
t. I" x 

$ 65.00 

t.l" x 0.4" I. I" x I. I" x 0.4" l $ 7~00 $ 46.00 l $ 5~00 
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• I 
HIGH VOLTAGE AND 
HIGH CURRENT AMPLIFIERS 

Specificat ions typical at 2s 0 c and rated supply vo ltage unless otherwise noted . 

MODEL 
OPEN LOOP GAIN DC, no load min 

RATED OUTPUT, min 
Minimum Supply V oltage 
Maximu m Supply Voltage 
Typical Supply Voltage 

OUTPUT IMPEDANCE 
FREQUENCY RESPONSE 

Small Signal Bandwidth (unity gain) 
Full Power Bandwidth, min 
Slew Rate , min 
Settling Time (O. l %) 

INPUT OFFSET VOLTAGE 
Initial @ 2s 0 c, m ax 
Drift vs. Temp. , max 

INPUT BIAS CURRENT 
Initial @ 2s0 c , max 
Drift vs. Temp. 

INPUT IMPEDANCE 
Diffe rential 
Common-Mode 

INPUT NOISE 
Voltage, 0.01 Hz to 10 Hz, p-p 

10 Hz, t o 10 kHz , rms 
Current , 0.01.Hz to 10 Hz , p-p 

10 Hz to 10 kHz, rms 

INPUT SIGNAL RANGE 
Common-Mode Voltage Range 
Common-Mode Rejec tion 
Maximum Safe Input Voltage 

POWER SUPPLY 
Rated Voltage, Q uiescent Curre nt , max 
Voltage Range, Derated Performance 

TEMPERATURE RANGE 
PACKAGE DRAWING (See page 64-6S) 

PRICE (1 - 9) 
( l - 24) 

34 

WIDE SUPPLY RANGE CHOPPER STABILIZED WIDEBAND 

3460 3271/25 3341/15C l 3342/15C 
106 dB 

±1V @ 10 mA 
±140V @ lOmA 

JOkr! @ DC 

I MHz 

lOV/µs 

± I mV 
±SO µV/ 0 c 

- 2S pA 
doub les/+ 10oc 

S µV 
8µV 
l pA 
2 pA 

± ( JSupply J-10) V 
90 dB 
±Supply 

± 120 V @ ± 10 mA 
± 11 V to ± l SO V 

-2s0 c to +8s0 c 

G) A 2.4"x J.8"x 0.6' 

$89.00 

140 dB 

±SO V @ 20 mA 
± llOV @ 20mA 

2S kn @ DC 

1 MH z 
30 kHz 
20 V /µs 

±SO µV 

± lµV/°C 

±80 pA 
±2 pA/°C, max 

soo kn 
N/A 

20 µV 
S µV 
200 pA 
SO pA 

Inverting Only 

±Supply 

±120 V @ ±20 mA 
±60 V to ±120 V 

-2s0 c to +8s 0 c 

G) C 2.4" x l.8"x 0.6" 

$ 17S.00 

coming soon! 

JOO dB 

± lOV @ IOOmA 

± IS V 

2s n @ 10 MHz 

SO MHz , min 
10 MHz 
1000 V/µs 
400 ns 

±1 mV 

±2S µV /°C I ±SO µV 1°c 

® 
$79.00 

-100 pA 
doubles/ +10°c 

10 11 n 11 3 pF 

10 µV 

Inverting only 

±Supply 

± lSV @±30mA 
± 12 V to ±18 V 

-2s0 c to +8 s 0 c 

1.8" x 1.2" x 0.6" 

l $ 68.00 

HIGH CURRENT IC, MODELS 3571 and 3572 

• 2 Amp and 5 Amp Peak Output Current @±30 VDC 
Output 

• ±15 VDC to ±40 VDC Power Supplies 
• Internal Thermal Protection @ 
• Adjustable Current Limits e 

0 
• Low Distortion 
• T0-3 Package 



High voltage and high current amplifiers were developed by Burr-Brown to meet the special needs of the 
designer that are not met by the usual op amp design. The high voltage devices operate on wide ranges of supply 
voltage, either balanced or unbalanced, while providing good performance in the other parameters. The 
wideband amplifiers provide up to 100 mA into 50 n loads and also give all-around good performance; notably 
in frequency response. The 3580 family has selfcontained thermal sensing and shutoff which automatically 
prevents damage to the amplifier from overheating. The T0-3 package can dissapate over 3 watts without a heatsink. 

~ Specificat ions t ypical at 2soc and rated supply voltage unless o therwise noted. 
~~~~.-~~~~~~~~~~~~~~~-~--

NEW! HIGH VOLTAGE AND CURRENT 

3580J 
106 dB, typ 

±13 V @ 60mA 
±30 V @ 60 mA 

soon 

100 kH z, typ I 
ISV/µs , t yp 

!OmV 

30 µV /°C 

-SO pA 

1 µV 
1 pA 

±( I Supply l -8) V 
86 dB I 

±10 mA I 
±18 to ±3 5 voe 

$40 .00 l 

3581J 
112dB, typ 

±27 V @ 30 mA 
±70 V @ 30 mA 

2 k.11, 

3 MHz , min 
60 kHz , t yp 
20V/µs , typ 
12 µs 

3mV 

25 µV /OC 

-20 pA 
doubles every 10°c 

10 11 n 11 10 pF 
1011 [I, 

5 µV 
1.7 µV 
0 .3 pA 

3582J 
118 dB, typ 

±65V @ 15mA 
±145V @ 15mA 

2 k.ll, 

30 kHz , t yp 
20V/µs,typ 

3 mV 

25 µV/°C 

-20 pA 

1.7 µV 
0.3 pA 

±CI Supply l -10) v 
110 dB I 110 dB 
±Suppl y 

±8 mA I ±6.5 mA 
±32 t o ±75 voe ±70 to ±150 voe 

o0c t o 7o0c 

@ T0-3 

$6 5.00 l $79.00 

POWER BOOSTERS 

~ 
500 mA 100 mA 

MODEL 3069/49 3329/03 
OPEN LOOP GAIN DC, no load 0 dB approx. 0 dB approx. 

RATED OUTPUT ±lOV @ SOOmA ±lOV @ lOOmA 

OUTPUT IMPEDANCE 2 n @ o c 10 .II, @ DC 

FREOUENCY RESPONSE 
F ull Power Bandwidth , min SO k H z 1 MHz 

INPUT IMPEDANCE l S k.11, 10 k.11, 

INPUT SIGNAL RANGE 
Max imum Safe Input V oltage ±Supply ±Supply 

POWER SUPPLY 
Rated V o ltage,Quiescent Current,max ±lSV@ ±SOmA ± tSV@ ± lS mA 
Voltage Range,Derated Perform ance ± t2Vto± 18V ± 12V to ± 18V 

TEMPERATURE RANGE -2 s 0 c t o + 8s 0 c -2s 0 c to+8s 0 c 

PACKAGE DRAWING (See pages 63,6S) @2"x 2"x 0. 7" @B OIL Type 

PRICE (1 - 9) $ 83.00 $ 2S .OO 

Power boosters are designed to provide increased output current 
when used as power output stages with a wide variety of 
low power op amps. The booster operates at approximately 
unity gain and is used inside the f eedback loop as illustrated 
below. The open loop gain of the op amp/booster is equal 
to 'that of the op amp alone, except that the very low output 
impedance of the power booster (open loop) is ty pically 
less than that of the op amp by a factor of 10 to 100. 
Because the booster has a wideband response, it will normally 
not affect stability of the op amp circuit. 

.----------'""""....--------. E = - Ro E 
0 - . 

R1 I 

Booster 
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ISO·DP·aDP TM 

The !so-Op-Amp is a unique new product from Burr-Brown. As the name implies, it 
is a true differential input operational amplifier that off ers input/output isolation of up 
to 2000 volts continuously (factory tested up to 5000 volts). This superior isolation is 
accomplished by transformer coupled techniques which utilize a proprietary 
feedback technique. This provides outstanding gain linearity and stability. The !so-Op-Amp 
is an uncommitted op amp which can be operated in the noninverting, inverting or difference 
amplifier configurations, and may be connected in the current-to-voltage configuration. The 
model 3452 provides isolated ±15 VDC power at the input. 

Specifications typical at 25°C and rated supply vo ltage un less otherw ise noted. 

MODEL T 3450 T 3451 TNEWf3452 
INPUT STAGE SPECIFICATIONS( 1) 

Open Loop Gain , min 94 dB 88 dB 
1 94 dB Input Offset Voltage @ 25°cC4 ).max ±0.55mV ±20mV ±0.30mV 

vs. Temp., max +LOµV/°C ±50µV/°C ±5.0µV/°C 
vs. Supply ±50µV/V ±50µV/V ±25µV/V 
vs. Time ± I OµV.l_mo ±100 µV.l_mo 

Input Bias C urrent @ 25°C, max ±50 nA -25 pA T -20 pA 
vs. Temp., max ±0.5nA/°C doubles/ I o0 c 
vs . Supply ±0.2nA.l_V ± I pA/V 

Input Offset Current @ 2Soc ±30nA,max ±2 pA 
vs. Temp., max ±0.3nA/0 c doubles/ t0°C 
vs. Supply ±0.lnA/V ±0 . 5 pA/V 

In put Impedance 
!07 n 10 11 n Differential ( ) 

Common-Mode 2 5 x 109 n I ol I n 
Input Noise 

Voltage, 0.0 I Hz - 10 H z 0.8µV,p-p 2µV,p-p 4µV,p-p 
lOHz- lkH z l .2µV ,rms 311V, rms 2µV ,rms 

Current 0.01 Hz - 10 Hz 30pA,p-p 0.3pA,p-p 0.3pA,p-p 
IOH z -lkHz 50pA rms 0 .«W_A rms 0.«W_A rms 

In put Voltage Ran1e 
Common-Mode(2 (operating), min ± JOV , min 
Differentia l Cw(:o damage) , min ±t5V, min 

Common-Mode 2) Rejection 100 80 90 
Isolated Power Ava ilab le 

± I 5V +O Voltage - -
-10% 

Current, max - - ±IOmA 
Ripple @ I 00 kHz - - lOOmV,p-p 

ISOLATION STAGE SPECIFICATIONS 
Gain (without trimming)(4), I V/V ±0 . 1% l ± 0.5% 

vs. Temp. ±10ppm/°C ±50 ppm/°C 
Non lin earity, max ±0.01 % I ±0.05 % I ±o.os % 
Freque ncy Response, -3 dB I kH z 

Settling Time 
to0.01 % 20 ms 
to 0.1~ 2 ms 

Isolation Impedance(3) 10 l 2 n II I 6 p F 
Iso lat ion Mode(3) Rejection 

DC 160dB ,min 
60 Hz l20dB,min 

Iso lationC2) Vo ltage 
Operatin g, con tinu ous , min ±SOOY, peak l ±2000V,peak 
Tested for I sec, min ±2000 v ±5000V 

Output Voltage ± lOV,min 
Output Current ±5 mA, min 
Output Impedance, DC 0.2 n 
Output Noise 

0.01 H z to 10 Hz 7µV,p-p 
IOHztolkHz 2SJ:!:..V, rms 

Output Offset Voltage @ 25°C(4) T ±10 mV T ±5 mV vs. Temp., max ±2 mV 
vs. Supply ± I OOµV /°C , max 
vs. Time ± IOOµV/mo 

Input Power Req uirements 
Voltage ±14 to ±16 voe 
Curren t , q ui esce nt +30/-5mA, max 

, full load , max + 35/-IOmA l +55/-IOmA 

TEMPERATURE RANGE I Specifi cation -25°c to o0 c to 70°c 
+ 35oc 

Operating -2 5°c to +Rs 0 c 
Storage -25°C to +125°C 

PACKAGE DRAWING (See page 65) ([!) 3.5" x 2.3" x 0.7" 

PRICE (1 - 9) $180.00 $ 105 .00 $ 135.00 
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/ Isa-Op-Amp 

- _L _, 
FDBK I 

I + 

Output 

ISO-OP-AMP IN DIFFERENTIAL CONFIGURATION. 

r- - - - -
I In put Stage 

I 

COM 

I 
* 1-V/ BAL 

L-- -

V-

F DBK (Feedback point) 

--- - - - -1 
Isolation Stage 
~ 

Modulator 

DC- DC 
Converter 

I I 

i.S' C5i 

...., 
I 
I 

* Isolated :t_V on 3452 only. 

SIMPLIFIED BLOCK DIAGRAM. 

Notes: 
(I) Smallest a ll owab le feedback resistor is 2kD 

fo r 3450 and 345 I ; 10 kD for 3452. 
(2) Common-mode parameters are measured a t 

the +IN and -IN pins with respect to the 
l/P COM pin. 

(3) Iso la tion mode parameters are measured at 

COM 

the l/P COM pin with respect to the PWR COM 
pin and O/P COM pin. 

(4) Errors may be trimmed to zero. 
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INSTRUMENTATION AMPLIFIERS 

WHAT ARE THEY? 
An Instrumentation Amplifier is a closed loop differential input 
gain block. It is a committed circuit whose primary function 
is to accurate ly amplify the voltage applied to its inputs. 

Ideally, the instrumentation amplifier responds only to the 
difference between the two input signals ( e2- e 1) and exhibits 
extremely high impedance between the two input terminals 
(differential input impedance) and from each input to ground 
(common-mode input impedance). The transfer function of the 
gain block is e0 = G ( e2 - e i) where G is the amplifier gain 
which is normally set by the user with a single external resistor. 

NOT AN OP AMP 

An instrumentation amplifier differs fundamentally from 
an op amp . An op amp is an open loop uncommitted device 
whose closed loop performance depends on the external net­
works used to close the loop. While an op amp can be used to 
get the same basic transfer function as an instrumentation 
amplifier, it is generally difficult (often impossible) to achieve 
the same level of performance. The use of an op amp usually leads 
to design tradeoffs when it is necessary to amplify low level 
signals in the presence of common-mode voltages while main­
taining high input impedances. 

R2 °cm R2 
e = (e2 - e 1)-+--- -

o R1 CMRRT R 1 
R2 ecm R2 

Z c m = R 1 + R 2 for e 2 
= R 1 for e

1 
= ed-+---

R1 CMRRT R1 
CMRRR x CMRRoA 

CMRRT = 
CMRRR + CMRRoA Z d = 2R 1 

FIGURE l. Single Op Amp, Differential Input Configuration. 

When a single op amp is used (see Figure 1 ) , there are 
opposing constraints if there is a need for both high gain 
(R2 7 R 1 > > 0, i.e . R 1 small) and high input impedances 
(R 1 large). Also, the common-mode rejection ratio of the 
total circuit, CMRRT, is a function of the op amp's rejection , 
CMRRoA, and the effective rejection caused by resistor mis­
matches, CMRRR. [For example , ±0.1% resistors in a gain of 
10 circuit can have a CMR of only 69 dB (CMR (dB)= 20 log10 
CMRR (V/V))]. 

Figure 2 shows the simple model of an instrumentation ampli­
fier which eliminates most of the problems of using op amps. 
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Rg is ga in sett ing resi s t o r . 

eo = ea+eb 

ea = G (e 2 - e 1 ) = G ed 

(e2 + e 1 )/ 2 G ecm 
eb = G CM R R = CMRR 

FIGURE 2. Model Of An Instrumentation Amplifier. 

WHAT ARE THE ALTERNATIVES? 

There are three basic alternatives available when you have a 
need to accurately amplify signals in the presence of common. 
mode voltages and noise and maintain high input impedances. 

1. Build a single op amp circuit in a differential input 
configuration. 

2. Build a circuit of multiple op amps interconnected to 
form an instrumentation amplifier. 

3. Buy a committed instrumentation amplifier. 
Some of the shortcomings of the first alternative were just 
discussed. One additional problem is that gain changes are 
difficult. Two resistors need to be changed and match and 
tracking must be maintained. 

The second and third alternatives are usually the most realis­
tic. There are a number of multiple op amp circuits, each 
with its own set of advantages and disadvantages( !), which 

might be suitable in a particular application. There are also 
availab le low drift op amps and matched pairs of amplifiers 
(see 3500E and 3500MP page 28) for use in such circuits. 

The build or buy alternatives are swinging heavily towards 
buy. The appearance of relatively low cost monolithic in stru­
mentation amplifiers (see the 3660 , page 4 1) is a step towards 
making the building of one's own instrumentation amplifiers 
as obsolete as building one's own op amps. 

PUT IT ALL TOGETHER 

The instrumentation amplifiers in this section do put it all 
together to solve your instrumentation amplifier problems. 

High Common-Mode Rejection - to preserve system 
accuracy in the presence of common-mode voltage. 

High Input Impedance - to prevent errors due to 
source loading and source impedance unbalance. 

Small , Hermetically Sealed Packages - to take up less 
board space and to improve reliability. 

Low Cost - to make it easy on the budget. 

(1) J. Graeme "A pplicatio ns of Operatio nal Amplifiers - Third 
Gen eratio n Techniques", McGraw-Hill, 1973. 



TYPICAL APPLICATION 

A typical application of instrumentation amplifiers is ampli­
fication of a remote low level signal source (see Figure 3). 
This section will develop equations to quantify the effect 
of some of the error sources in such applications. 

FIGURE 3. Typical Applica tion of Instrumentation Amplifier. 

COMMON-MODE REJECTION 

The common-mode vo ltage which appears at the amplifier's 
input terminals is defined as Ecm = (e2 + e1)/2. This may 
consist of some common-mode voltage in the source itself, 
ecm , (such as bridge excitation) plus any noise voltage , en , 
between the source common and the amplifier common. 

This will cause an error vo ltage of Ecm x G to appear at 
CMRR 

the output. Referred to the input (RTI), the error voltage 
is Ecm 7 CMRR. If Ecm = SY and the CMR = I 00 dB the 
error voltage (RTI) is 5 7 JOS = 0.05 mV. If the full scale 
value of ea is JO mV , this is a 0.5% error (as percent of 
full scale). 

INPUT IMPEDANCE 

The inst rumen ta ti on amplifier provides a load on the source 
of Zi = Za II (Zcm/2) (see Figure 2 , page 38) . If the source 
impedance is Rs = Rs 1 + Rs2 the gain error caused by this 
loading is: 

Z· R R 
Gain Error= 1 - --1- = ~ =:= .,,Ji if Zi > Rs 

zi + Rs zl + Rs Li 

If Rs is JO kS1 and Zi is 1 O Mn 

. JO x J03 
Gam Error == 

10 
x J06 = J0-3 = 0 .1% 

SOURCE IMPEDANCE UNBALANCE 
If the source impedances are unbalanced then the source 
voltages ( ecm + en) are divided unequally upon the common­
mode impedances and a differential signal is developed at the 
amplifiers input. This error signal cannot be separated from 
the desired signal. In the circuit in Figure 3, if Rs2 = 0, Rsl = 
lOk ,ecm +en= lOV, and Zcm = JOOMS1, then the effect of 
unbalance is to generate a voltage. 

108 J03 JOY 
e2 -e1 =JOY -lOV 108 ·I- 103 = lOV 108 + J03 =:= JOS =O. lmV 

if ea full scale is JO mV then this error is 

0 . lmV 
Error= --- = 1 % of full scale 

JOmV 

OFFSET VOLTAGE AND DRIFT 

Most instrumentation amplifiers are two stage devices -
they have a variab le gain input stage and a fixed gain out­
put stage. Because of this, the amplifiers offset voltage and 
offset voltage drift vs . temperature are both composed of 
two components, one of which is a function of gain. If 
Vi and V 0 are the offse t voltages of the input and output 
stages respectively then the amplifiers total offset voltage 
referred to the input (RTI) is Eos (RTI) = vi + v 0 I G 
where G is the amplifier's gain. [Note that E0 s (RTO) = 
E0 s (RTI) x G]. 

The initial offset voltage is usually adjustable to zero and 
therefore, the voltage dr ift is the more significant term since 
it cannot be nulled. If~ Vi I ~T = 2 µV/°C and~ V 0 I ~T= 
500 µV/°C and the amplifier in a gain of JOOOV/V is nulled 
at 2s 0 c, then at 65°C the offset voltage will be 

E0 s (RTI)6s o = 40°C [2µV/ °C + (500µV/°C / JOOOV/V)] 
= 40°C (2 .5µV/ °C) = lOOµV = 0 .1 mV 

If the full scale input is 10 m V then the error due to voltage 
drift is 

O. lmV 
Error= --- = 1 % of full scale 

lOmV 

INPUT BIAS AND OFFSET CURRENTS 

The input bias currents are the currents that flow out of 
(or into) either of the two inputs of the amplifier. They 

are the base currents for bipolar input stages and the 
JFET leakage curre nts for FET input stage . Offset cur­
rents are the difference of the two bias curren ts. 

The bias currents flowing into the source resistances will 
generate offset voltages of Eos2 = I B2 x R s2 and Eos l = 
I B 1 x R sl . If R sl = R s2 = Rs/2 the offset vo ltage at the 
input is Eos2 -Eos l = I0 s x Rs/2 . This input referred off­
set error may be compared directly with the input vo ltage 
to compute pe r cen t error. (Note that the source must be 
returned to power supply common or Rs will be infinite 
and the amplifier will saturate.) 

39 



40 

LOW DRIFT INSTRUMENTATION AMPLIFIERS 

NEW! MODEL 3860-LOW COST IC 
The 3660 IC instrumentation amplifier offers one of the lowest cost 
solutions for data acquisition systems. It's easy to use, too. The gain 
may be varied from 1 to 1000 with a single resistor. Temperature 
errors are greatly reduced since voltage and bias current drifts are 
less than 2.5 µV/ °C (G = 1000) and 1.5 nA/°C, respectively. The high 
input impedance, the gain nonlinearity of better than 0.03% and the 
CMR of up to 110 dB go a long way to preserve signal integrity. 
Prices are especially attractive in 1 OO's (3660J - $8.20 ). In applications 
where many channels of data must be multiplexed, but where a pre­
amplifier per channel is desired, the 3660 is the obvious choice. 

MODEL 3620- VERSATILE 
The 3620K represents the "top of the line" in our instrumentation 
amplifiers and is the best choice for signal source impedances up to 10 kD. 
Key performance specifications are input voltage drift of 0.25 µV / 0 c max 
(G = 1000), equivalent input noise of 1 µV p-p, and linearity of 0.01 %. 
Common-mode rejection is typically 100 dB at G = 100. 

Special features include an active guard-driver output, output sensing, 
output offsetting, provision for bandwidth reduction , and a second­
stage amplifier which makes possible gains of up to 10,000. Wire­
wound resistors are used throughout for gain stability. 

The 3620 is packaged in a low-profile (2 "x 2 "x 0.4 ') module suit-
able for PC board mounting. The rack mounting options, 3620J/ 16,3620K/ 16 
and 3620L/16,offer excellent performance in a shielded, plug-in package. 

MODEL 3625-0.SµV/OC 
Burr-Brown's 3625 family is optimum for applications where cost is 
a paramount factor, but where input signal quality cannot be sacrificed. 

This amplifier offers voltage drift and input noise approaching that of 
the 3620 series. However , by eliminating some of the applications 
flexibility of the 3620, the 3625 achieves surprisingly low cost, while 
maintaining high performance standards. 



Specificat ions typical at 25°C and rated suppl y voltage unless otherw ise n o ted. -LOWEST DRIFT LOW DRIFT LOW COST NEW! LOW COST IC 
MODEL 3620 3625 ~ 

----! 

J K I L A B c J K s 
GAIN 25 k.11 20 kn 100 k.11 

Ga in Equation G = 1 +- R- G = 10 + --- G = --
R R 

Range o f Gain I to 10,000 10 to 1000 1 to 1000 
Gain No nlinearity , G= l 00 , max ±0.01 % ±0.02%, t yp ±0.1 % I ±0.03% I ± 0 . 0 3 % 
Gain Temp. Coeff., G= lOO ±0.00l %/°C ±0.001 %/°C ±0.004%/ °C 

OUTPUT 
Rated Output , Voltage ±JOY ± lOV ±IOV 

Current ± lOm A ±5mA ± IOmA 
Output Impedance, DC, G= 100 0. 1 n 2 .11 0 . 15 n 

INPUT 
2 x 1010 

In put Impedance , Differe nti al 300 M.11 11 3 p F 5 x 109.11 113 pF G .11119 p F 
Common-Mode IOOO M .11 II 3 pF 5 x 109.11113pF 2 x 1010 D. 11 3 pF 

In put Voltage Range ±I OV ±I OV ±IOV 
CMR , DC to 60 Hz 

at G = 10, min, 1 k.11 Unb al. 74dB 74dB 76dB 90dB 90dB 
at G = 1000, lkD. Unbal. 1 OOd B (Balanced Sou rce) SOdB (Balanced Source) 96 dB,min llOdB,min 110 dB, min 

OFFSETS AND NOISE 

Offset Voltage (RTI)(l) ±(0.2 + 0.
5 

)mV 
1.2 600 300 +(l+ 300)mV 

@2 5°C,max<2) 
G 

±(0.25 + G) mV ±(6+G) mV ±( 1 + G)mV - G 

'" '" l '° 
10 ±(1+~) 10 ±(IO+ I 000) 500 500 

vs. Temperature,max(µV /°C) ±(2+ G) ±(0.5+ G) ±(0.25+G) ~ (3+ c;) 
G 

±(0.5+G) 
G 

±(2 +c;) ±(2+G) 

@ G = 1, max ~ 12µV/°C ±10.5µVfC 10.5µV/°C ±4µV/ °C ±2µV/ 0 c ±1.5µVf C 1010µV/°C 502µV/°C 502µV /°C 
(G= lO) (G= IO) (G= 1 O) 

@ G = 1000, max ~2µV 1°c ±0.5lµV 1°c 0.26µV 1°c ±3µV/°C ± lµV/°C ±0 .5µV/ 0 e llµV/ °C 2.5µV/ 0 e 2.5µV/ 0 c 
vs. Supply G = 1000 ±20µV/V ±2 µV/V ±13µV/V 
vs. Time G = 1000 ±3µV/mo ± lOµV / m o ±3.5µV/mo 

Bias Current(each input) 
@15°C max ±25nA ±60 nA 200nA 

I -2 n A/0 e vs. Temperature, max ±0.5nA/0 c ±0.75 nA/ 0 e - 1. 5 nA/°C 1-1.5 nA/0 e 
No ise (R TI)(I) G = 100 

Vo lt age, p-p,O.OlH z to IOH z lµV 5 µV 12µV 
rms , lOH z t o IOkHz 0.6µV (IO Hz to l kHz) 2µV 2.3µV 

Curren t , p-p ,0 .0lH z to lOH z 200pA 200pA 150 pA 
rms, lOH z to l OkH z 3SpA 30pA 50 pA 

DYNAMIC RESPONSE at G = 100 
S m all Signal Frequen cy Response 

For ± 1 % fl atness, min 1.SkH z SOOH z lOkH z, typ 
For ±3 dB flatness , min 10 kH z 5 kH z 72 kHz , typ 

Se tt lin g Time to within ± lOmV 
of Ou tput Final Valu e 200 µsec 400 µ sec 20 µs 

Slew Rate 0.3V /µsec 0 .8 V /µs ec I.SY /µsec 
Fu ll Power, G = 10 s kH z lOkH z 28kH z 

POWER SUPPL V 
Rated V oltage ±lSVDe ± l SVDC ± lSVDe 
Voltage Ra nge ± 12 voe to ±18 voe ± 12 voe to ± 1s voe ±7 voe t o ±10 voe 
Q uiescent Supply Curre nt , max ± 14m A ±8 mA ±6 m A 

TEMPERATURE RANGE I -ss 0 c to Specifi ca tio n o 0 c to +7 o 0 c -2 s 0 c to +ss 0 c o 0 c to +7o0 c 
+ 12s 0 c 

Operating -4o0 c to +ss 0 c -4o0 c to +s s 0 c - ss 0 e to + 12s 0 c 
PACKAGE DRAWING 

@A 2" x 2"x 0.4" 
(See pgs . 66-67) @ 1.5" x l.S" x 0.4" @ T0-100 

PRICE (I - 9) $90.00 ~25.00 l ~65.00 - - - - - -
(1 . 24) - $32.00 $49 .00 $66.00 $ 12 .30 $20.00 $ 32 .00 

(I) RT! = referred to input , m ay be referred to o utput b y multiply in g by ga in , G. (2) May be trimm ed to ze ro. 
Prices a nd specifi cat ions are subjec t to ch ange without no tice. 41 



HIGH INPUT IMPEDANCE, LOW BIAS CURRENT 
INSTRUMENTATION AMPLIFIERS 

NEW! MODEL 3670-LOW COST FET IC 
This FET IC instrumentation series provides maximum bias current of 
10 pA and a gain nonlinearity of 0.05%. Exceptional performance , especially 
when you consider the very low cost. Input impedance is 1013 n and 

CMR ranges from 60 dB to 100 dB depending on gain and model. 

The excellent performance, small size, low cost, and integrated 
circuit reliability of the 3670 series make it a natural choice for 
applications such as thermocouples, strain gages, bridges, and other 

low-level, high-impedance transducers. 

MODEL 3621- 101112 Zin 
The Model 3621 instrumentation amplifier gives the best performance 
where signals from high impedance sources must be amplified in the 
presence of common-mode voltages. It is ideal for use in industrial, 

biomedical, and geophysical applications with differential transducers 
such as strain gages and biological probes. And , it also performs well 
as a recorder preamplifier and in gain switching circuits. 

This amplifier has an input stage which uses junction FET's and a 
"boostrapped" design to give extremely high input impedance and 
very low input current. Input current at either input is less than 
10 pA and the differential input current is typically less than 1 pA. 
Thus, the 3621 operates quite satisfactorily with source impedances 
up to I 00 Mn. Through the use of a monolithic FET input 
pair and heavy negative feedback , the 3621 has a CMR of 100 dB 
and a gain nonlinearity of just ±0.02%. 

Two package options are available. The standard package is a 
1.13 "x 1.13 "x 0.5 "epoxy module suitable for soldering directly 
on a PC board or for mounting in a type 1200MC connector. For 
rack-mounting applications, a shielded, plug-in enclosure is available . 
The rack-mounting unit and powered rack adapter are described on 

page 47. 

MODEL 3611-WIDEBAND FET 
The Model 3622 is designed specifically for use with wideband and pulse 
signals and in data acquisition systems with very high throughput rates. 
Unique properties include wide bandwidth (2 MHz min . at gain of 100) and 
extremely fast slewing rate (150 V/µsec) plus fast settling characteristics. 

The FET input stage eliminates the large input currents normally associ­
ated with very fast amplifiers. High frequency CMR of the 3622 is also 
very good , providing effective rejection of broadband common-mode noise. 
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Specifi ca tions typical at 2 s 0 c and rated supply voltage u nless otherwise no ted. 

High Impedance, FET Input 
MODEL 3621 

J K L 
GAIN 200 kf! 

Ga in Eq uation G= J + --R-

Range of Gain I.OJ to 2000 
Gain Nonlinearity, G= lOO ,max ±0.02% 
Gain Temp. Coe ff. , G= J 00 ±0.002%/°C 

OUTPUT 
Rated Output, Voltage ±I OV 

Current ±lOm A 
Outp ut Impedance, DC, G= J 00 o. 3 n 

INPUT 
Input Impedance , Diffe re nti al 10J J n 11 s p F 

Common-Mode 10 13 f!ll3 p F 
In put Voltage Range ±8V 
CMR , DC to 60 Hz 

at G= LO , mi n , l k.11 Unb al. 70 dB 
at G= tooo, lk.11 Unbal. 100 dB(Ba lanced Source) 

OFFSETS AND NOISE 
+(2+100)mV Offset Vo ltage(RTI)(2) 

@ 2s 0 c, max (3) 
- G 

±(SO+ soo) ±(lS+ ~) ±(S+~) vs. Te mperature ,max (µV / °C) 
G G G 

@ G = I , max ±SSOµV / 0 c ± 16SµV /°C ±SSµV/ °C 
@ G = JOOO, max ±SOµV/°C ± lSµV/ °C ±SµV/°C 

vs. Supply G = 1000 20µV/V 
vs. Time G = 1000 SOµV/m o 

Bias Current( each input)@2 s 0 c,rru.x IOpA 
vs. Temperature, max 

Noise(RTl)(2) G = JOO 
doubles/+ 10°c 

V o ltage , p-p ,O.OlH z to lOH z 2µV 
rms, lOH z to lOkH z 2µV 

C urrent , p-p,0.0lH z to lOH z O.SpA 
rms, lOHz t o I OkH z lpA 

DYNAMIC RESPONSE at G = 100 
S m all Signal Freq uency Response 

For ± I % fl atness, min 2 kHz 
For ±3 dB fl atness, min 10 kH z 

Se ttling Time to within ± JOmV 
o f Output Final Value I 00 µsec 

Slew Rate 0. 3V /µ sec 
Full Power , G = 10 S kH z 

POWER SUPPLY 
Rated Voltage ± J SVDC 
Vo lt age Ran ge ± 12 voe to ± J s v oe 
Q uiesce nt Supply Current, m ax ±Sm A 

TEMPERATURE RANGE 
Specifica tion o0 c to +70°c 

Opera ting - 4o0 c to +ss 0 c 

PACKAGE DRAWING (See pgs.66-67 Q~· l.l 3"x l.13" x O.S" 

PRICE (1 - 9) $39.00 $49.00 $6S.00 

(I) At fr equen cies below 10 Hz linearit y is a function of load c urrent 
and gain . Linearity given is for 10 = J mA . See Product Data Shee t 
for deta il s. 

Prices and specifications a re subject to change without noti ce. 

-Wideband FET NEW! Low Cost FET IC 
3622 3670 -

J K J K s 
JO kf! JOO kf! 

G= J + - R- G = - R--

l.01 to 1000 J to 1000 l 
±O.J % ±0 . 1 %(I) ±O.OS % (1) ±0 .0S%(J) 

±0.002 %/ °C ±0.003S o/o/°C 1 ±0.003S o/o/°C ±0 .007 %/°C 

± JOY ± JOY 
±2 0mA ± JOmA 

0 .2.11 to SOkH z o . 1s n 

1011 n II 3 pF 10Jl.l1 119pF 
10JJ n II 3 pF 10 13 .11117pF 

±8V ±8V 

60 dB (up to J OkH z) 76dB 84dB 84dB 
90 dB (up to I OkH z) 90dB JOOdB JOOdB 

±(2 + 200) mV 
G ± (10+ 6~)mV +(S+ 300)mV - G ± (S+3~0)m~ 

±(2S+ 3000) ±(10+ 3000) ±(SO+ I 000) ±(2 S+ SOO) soo 
±(2S+c;) 

G G G G 
±302SµV/ °C ±30lOµV/°C ± lOSOµV/ °C ±S2SµV/° C ±S2SµV/°C 
±28µV/°C ± l3µV /°C ±SlµV/ °C ±2S.SµV/°C ±2S.SµV/°C 

200 µV /V ±2SµV/V 
SO µV / mo ± 11.SµV / m o 

20pA -IOpA 
doub les/+ 10°c doub les/+ 10°c 

SµV lS µV 
2µV 3.3 µV 
0.SpA 0.2S pA 
JpA O. J SpA 

JOO kH z S kHz , typ 
2 MH z 36 kH z, typ 

lµ sec 3 J µ sec 
l SOY/ µsec l .8 V/µsec 

3 MH z 28kH z 

± JSVDC ± lSVDC 
± 12 voe to ± 1s v oc ±7 voe t o ±20 voe 

±30mA ±6mA 

o 0 c to +7o0 c o0 c to +7 o 0 c 1 - ss 0 c to 
+ 12s 0 c 

-2s 0 c t o +ss 0 c -ss 0 c to +12s0 c 

Q~ c 2"x 2"x 0.4" Q~ T0-100 

$9 1.00 $ 114.00 $22. 00 $28.00 $40. 00 

(2) RT I = re ferred to input . May be refer red t o o utput 
by multipl ying by gain G. 

(3) May be trimm ed to zero. 
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E:IE:I PROGRAMMABLE GAIN AMPLIFIERS 

• SIMPLE TO INTERFACE 
• LOW COST PER CHANNEL 
• IMPROVED DYNAMIC RANGE 

These programmable gain amplifiers are precision components designed for 
use in fully automated data acquisition systems. They may be operated 
under direct control of a digital computer or they may be controlled by 
auto-ranging techniques. In either case, the wide range of programmable 
gains extends the dynamic range of the system without increasing the 
resolution and accuracy required of A/D converters in the system. The 
result is lower total cost. 

Models 3600, 3601, and 3602 are the first programmable gain amplifiers 
to be packaged in modular form suitable for PC board mounting. The 
small size of the modules, and their low profile, permit their integration 

into densely packaged systems. 

Digital control signals required for gain selection are compatible with 
TTL logic levels. 

DIFFERENTIAL INPUT-MODELS 3600 and 3601 
• DIFFERENTIAL INPUT - 100 dB CMR 
• BINARY OR BCD PROGRAMMING 
• LOW DRIFT - 1 µV/OC 
• LOW NOISE - 1 µV, p-p 

These differential input amplifiers are the best choice for 
conditioning of low-level signals. Common-mode noise 
is effectively rejected by the differential input and an 
active guard-driving feature. A low-noise monolithlc 
input stage with excellent DC stability provides the ability 
to amplify millivolt level signals without introducing 
significant drift and noise errors. Precision resistor 
networks and heavy negative feedback yield gain accuracy 
of 0.1 % and gain linearity of 0.01 % without external 
adjustment. 

SINGLE-ENDED INPUT-MODEL 3602 

• HIGH INPUT IMPEDANCE - 1011 st 
• LOW DRIFT FET INPUT - 5µV/OC 
• FAST SETTLING - 0.01 % in 50µsec 

44 

Models 3600 and 3601 have two stages - a differential first 
stage followed by a single-ended second stage. Gain switch­
ing takes place in both stages. However, because both 
stages have low drift , the output voltage drift is very low 
for all gains. The input stage is switched in gain multiples 
of 1-16-256 for Model 3600, and 1-10-100 for Model 3601. 
The second stage is switched in gain multiples of 0 through 
15 steps of 1 (4-bit straight binary). Thus there are 46 
possible gains for each model , ranging from 0 to 3840 for 
Model 3600 and from 0 to 1500 for Model 3601. A 
functional diagram is shown on page 67. 

Model 3602 is a high input impedance, buffer amplifier whose 
gain is programmable by digital signals in gain steps of 1, 10, 
100, and 1000. It utilizes precision resistor networks; solid­
state switches; and low-drift , hlgh-gain FET operational 
amplifiers to achleve excellent gain accuracy, linearity, and 
low drift characteristics. The FET input stage has extremely 
high input impedance (lol 1 .Q II 3 pF) and very low input 
leakage current (10 pA). Input offset may be externally 
trimmed to zero as desired. A functional diagram is shown 
on page 66. 



Specifications typical at 2s0 c and rated supply voltage unless o the rwise noted. 

MODEL 3600J l 3601J l 3600K l 3601 K MODEL 3602J I 3602K 
GAIN GAIN 

Accuracy (all settings), max ±0.1 % Gain Steps I , 10, JOO, and 1000 
Gain Nonlinearity ±0.01 % Gain Accuracy at 2s0 c, max ±0.1 % 
Stability ±0.02% in 6 mos. vs. Temperature ±0 .00 1%/ °C 
Temp. Coefficient ±o.oos%/°C No nlinearity, m ax 
Logic Levels for Gain Switching Up t o ±SV Input ±0 .02 % 

"O" Level Less Than +0.4V Up to ± JOY Input ±0 .05 % 
" l" Level Greater Th an +2 .4 V 

OUTPUT 
OUTPUT Rated Output ± 10 V , ±20 mA 

Rated Output, Voltage ± 10 v Output Impeda nce 
Current ±10 mA at Maxim u m Gain 2.11 
Imped a nce 0. 1 n at Minimum Gain o.os n 

INPUT IMPEDANCE 
Differe nti al 50 M.11 
Common-Mode 50 M.11 

INPUT OFFSET VOLTAGE 
(Adjustable to zero) 

I vs. Temperature , 1st Stage, max ±3µV/ 0 c ±lµV/ °C 

INPUT 
Input Impedan ce rnll n 
Input Vo ltage Ran ge ±I OV 

OFFSETS AND NOISE 
Offset Voltage (referred to input) 

at 2s 0 c, max ± 1 r v 
vs. Temperature, m ax ±20µV ; 0 c ±SµV ;0 c 

2nd Stage ±20µV/°C 
vs. Time, 1st Stage ± 10µV/m o 

2nd Stage ±SOµV/mo 
vs. S u pply Voltage, 1st Stage ±20µV/V 

2nd Stage ±SOµV/V 

INPUT CURRENT 
Bias Current @ 2s 0 c (eithe r input) ±20 nA 

vs. ± 15 V Power Supply ±150µV/V 
Input Bias Cu rren t , max 10pA 
Input Noise (R Tl) at max gain 

0 .01 Hz to 10 H z 3 µV p-p 
JOH z to1kH z 2 µV rms 

DYNAMIC RESPONSE 
Small Signal Respon se ( ±3 dB) 

at Maximum Gain 5 kH z 
vs. Temperature ±O.SnA/0 c 

INPUT NOISE 

at Min imum Gain 2 MH z 
Slew Rate 16V/µsec 
Sett ling Time to Within ± J mV 

0.01 Hz to 10 H z, 1st Stage 1 µV , p-p o f Output F inal Value 
2nd Stage 30µV, p-p at Maximum Gain 200 µ sec 

10 Hz to 1 O kH z, 1st Stage lµV , rms at Minimum Gai n 5 µsec 
2nd Stage 1 SµV, rms GAIN SWITCHING 

COMMON-MODE 
CMR: DC to 100Hz, at min ga in 80dB 
Input Voltage Range ±10V 
Over Voltage Protection Up to ±Supp ly 

(TTL Logic Levels) 
Gain Control Logic Inputs 

Logica l J +2 V min 
Logical 0 +0.8V m ax 

Loadin g 1 TTL Load 
Common-Mode Ret urn , max 10 M.11 Sett li ng Time to Within ± J mV SOµsec @ min gain 

DYNAMIC RESPONSE o f Output Final Value 230 µsec @ m ax ga in 

F req ue ncy Response, ±3 dB IO kHz @ all gains POWER Analog Supply, 
Gain Flatness ±0.01 % 100 Hz @ all gains Rated Value ±1s voe 
Slew Rat e 0.3V /µsec S uppl y Range ±14 voe to ± 16 voe 
Settling Time to within ± 10 m V 300µsec 

o f O utput Final Value with both gain ste p and input s tep 

POWER REOUIREMENTS 

Supply Drain 
at Quiesce nt + 16 m A, -7 m A 
at Rated Output +36 mA, -27 m A 

Logic Su pply , Rated Value + s voe 
Analog Supply ± I SVDC @ ±30 mA + Load Supply Ra nge +4.8 voe to +s.2 voe 
Digital Supply +s voe @ 8 mA Supply Drain 24 mA 
Regul atio n 1% (± 1s voe, 10% (+s voe) TEMPERATURE RANGE 

TEMPERATURE RANGE 
Specificatio ns o0 c to +7o0 c 

S peci ficati o n o 0 c to +7 o 0 c 
Storage -ss 0 c t o + 1oo0 c 

Operating - 2 s 0 c to +8s 0 c 
PACKAGE DRAWING (@ @ 3"x2.l"x0.4" 
(See page 67) & Rack Mounting Pkg. 

PRICE (1 - 9) $22 5.00 I $275 .00 

PACKAGE DRAWING 
@B (See page 66) 2" x 2" x 0 .4" 

PRICE I (I - 9) $ 120.00 $ 145 .00 

Prices and speci fi ca tions a re subject to change without notice. 
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I VARIABLE GAIN DIFFERENTIAL AMPLIFIERS 

MODEL 3640 
LOW DRIFT, LOW NOISE 

The 3640 offers excellent performance at a 
surprisingly low cost. The direct-coupled, differential 
input stage provides resolution of microvolt 
signals through the use of a low noise , monolithic 
amplifier. Low DC input drift is assured by 
proprietary input stage balancing techniques. 
Linearity of 0.01 % and gain accuracy of 0.1 % are 
achieved through the use of heavy negative feedback 
and precision, high stability resistors. 

Front panel gain controls allow selection of calibrated 
first stage gains of 1, 3, 10, 30, 100, 300, and 1000, and 
second stage gains of 1 to 4. Thus the overall gain 
can be varied from 1 to 4000. Common-mode rejection 
may be trimmed to correct for source impedance 
unbalance. Output voltage may be adjusted for up 
to ±1 V output offset. 

An active guard driver output is available for driving 
the multiplexer shield in two wire, multi-channel 
systems. 

Provisions are incorporated for both bandwidth 
reduction and addition of a ±100 mA power booster. 
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Specifications typical at 25°C and rated su pply voltage unless otherwise noted. 

MODEL 3640 

GAIN 
Range of DC Gain 1-4000 
Gain Steps lst Stage 1,3, 10,30,l 00,300, 1000 

Gain Vernier 2nd Stage 1-4 
Gain Accuracy (switched steps) ±0. 1% 
Nonlinearity , max ±0.01 % 
Temp. Coefficient , Gain = l 00 ±0.001 %/°C 

OUTPUT 
Rated Output Voltage ±lOV 
Output Current ±10 mA 
Output Impedance ±0.1 n 
Output Current Limits 

Typical ±25 mA 
Maximum ±40 mA 

INPUT RATINGS 
Input Impedance, Differential , min 300M.I! 

Common-Mode , min 500M.I! 
Input Voltage Range ±10 v 
CMR, DC to 100 Hz, Gain = JOO , min 100 dB 

OFFSETS ANO NOISE 
Input Bias Current @ 25°C, max ±25 nA 

vs. Temperature ±0.5 nA/0 c 
Output Offset Voltage , Gain = 1000 
vs. Temperature, max ±1 mV/0 c 

vs. Supply ±100 mV/V 
vs. Time ±3 mV/mo 

Output Offset Voltage, Gain = 1.0 
vs. Temperature ±150µV/°C 
vs . Supply ±300µV/V 
vs. Time ±50µV/m o 

Output Voltage Noise (1 Hz to 1 kHz) 
Gain = 1000 1 mV, rms 
Gain = 1.0 10 µV , rms 

DYNAMIC RESPONSE 
Small Signal Bandwidth , Gain = 100 

l % Absolute Accuracy 1.5kHz 
±3 dB Accuracy 15kHz 

Output Slew Rate 0.3 V/µsec 

POWER SUPPLY REQUIREMENTS 
Rated Supply Voltage ±15 voe 
Supply Current Drain 

Quiescent, max ±25 mA 
at Rated Output, max ±35 mA 

TEMPERATURE RANGE 
Rated Specifications o 0 c to +6o0 c 
Operating -25°C to +s5°c 

PACKAGE DRAWING (See page 67) Q 7) Rack Mounting Pkg. 

PRICE (I - 9) $32 5.00 

Prices and specificatio ns are subject to change without notice. 



ENCLOSURES FOR RACK MOUNTING AMPLIFIERS 

Burr-Brown Rack Adapters provide efficient mounting space and well-regulated DC power 
fo r up to 12 amplifiers. The low cost of these enclosures, combined with the uniquely low-priced, 
high performance instrumentation amplifiers described in this section of the catalog, result in 
optimum per channel cost. 

A ll of the enclosures will accept any of the rack-mounting amplifiers described, including the/ 16 
and/ 16A options of the modular amplifiers. The connector mounting plate at the rear of 
these enclosures will accept either the 10 pin connector of / 16 modules or the 30 pin connector 
of/ 16A modules. Thus, both / 16and / 16A modules can be combined in a single enclosure. 

These enclosures provide extremely efficient use of rack space. Front panel dimensions are 
only 3.5 "x 19.00 "and only 9.0 "of rack depth is required. 

MODEL 506/16A 
The 506/16A provides mounting space for 12 plug-in 
modules of the /16 or /16A type. The internal DC 
power supply of the 506/ 16A provides+ 15VDC and -15VDC 
rated at 1.0 ampere (each side). Regulation of this supply 

CONNECTORS ... 
30 PIN CONNECTOR -1601 MC 
Mates with all /16A modules. This mating connector is 
fu rnished with each/16A module, and mounts in models 

c 

is ±0.1%, line and load . Input power for the 506/16A can 
be either 105 to 125 VAC or 210 to 250 VAC with a 
frequency range of 47 - 420 Hz. PRICE $429.00 

MODEL 54 7 /16A 
The 547/ 16A is similar to the 506/ 16A, but has a +5 
VDC, 2 ampere power supply, in addition to the ±15V, 
±1.0 ampere analog supply. The +5 V supply is desirable 
for systems using programmable gain amplifiers, A/D 
converters, D/ A converters, and other circuitry involving 
digital logic. The 547/16A provides mounting space for 
10 plug-in modules. PRICE $525 .00 

MODEL 1600A/R 
The 1600A/R is an unpowered Rack Adapter designed 
for use where DC power is already available, or where 
adequate power for additional modules is available from 
a 506/ 16A or 547/16A. Space is provided for 16 of the 
plug-in modules. PRl CE $149 .00 

506/16A, 547/16A, and 1600A/R. Price (additional connectors)$6.00 

10 PIN CONNECTOR -1600 MC 
Mates with all /16 modules. This mating connector is 
furnished with each/ 16 module, and mounts in models 
506/ 16A, 547/1 6A, and 1600A/R. Price (additional connectors)$6.00 

BLANK PANEL -1600 BP 
Blank front panels (one module width) for rack adapters 
to provide uniform appearance of the rack. Price $4.00 

1600 MC 

1601 MC 
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ANALOG 
CIRCUIT 
FUNCTIONS 

Multiplier /Diuiders 

Analog Diuiders 

Multifunction Conuerters 

True RMS-to-DC Conuerters 

Thermal True RMS-to-DC Conuerters 

Oscillators 

IEIEl l BURR-BROWN 



MULTIPLIER !DIVIDERS 

The Burr-Brown family of four-quadrant multipliers is one of the broadest available anywhere. 
Included is the first commercially available laser-trimmed IC multiplier. Each model can be used 
as a divider or square root converter simply by variation of the external pin connections. All 
models are selfcontained except for external trimming and, in most cases, such trimming is 
unnecessary. All give you the reliability you expect from Burr-Brown. 

DIFFERENTIAL INPUT­
MODEL 4205 
Laser trimmed and completely self­
contained, the 4205 monolithic IC 
multiplier/divider needs no adjust­
ments or external components to 
meet its guaranteed accuracies of 
1 % and 2%. And, this general pur­
pose unit has differential inputs 
allowing flexibility in the choosing 
of algebraic sign for the operations 
of multiplying, dividing, and square 
rooting. 

LOWEST COST, IC TYPE 
MODEL 4201J 
The 42011 is a low cost version of the 
4203, and is intended for use in 
applications where accuracy is 
somewhat relaxed. Although the 
42011 is capable of 2% accuracy 
by externally trimming four 
potentiometers, it also can be 
operated to reduced accuracy 
with a single gain trim. Even 
this trim may be eliminated if 
a scaling adjustment is available 
elsewhere in the user's system . 

NEW! 
HIGH ACCURACY DUAL-IN-LINE 
MODEL 4204 
The laser trimmed 4204 four-quadrant analog IC multiplier is the 
first IC to offer 0.25% accuracy without the use of external components. 
The device uses the log/antilog technique to yield this hlgh accuracy, 
plus low noise and moderate bandwidth. Accuracy specifications are 
guaranteed without external adjustments and are verified at Burr-
Brown using an automatic tester whlch scans the X-Y plane. 
Maximum error at any point in the plane is required to be less than 
the specified values. 

LASER TRIMMED-MODEL 4203 
The first IC multiplier to eliminate the need for all external com­
ponents- the 4203 takes advantage of Burr-Brown's expertise in 
monolithic circuitry, thin-film technology, and advanced laser­
trimming techniques. The 4203 meets its guaranteed performance 
specifications with no external components or trimming. The 
result is greater systems reliability , space savings, and lower installed 
cost- the three most significant factors in any design. 

Hermetically sealed in a T0-100 package , this monolithic unit 
contains its own zener-regulated references, and as a result, is much 
less sensitive to supply voltage variations than we re earlier IC 
multipliers. The 25V/µsec slew rate and the 1 MHz bandwidth 
are key performance factors for applications where delay phase 
shift must be minimized. Harmonic distortion remains low for 
frequencies well above 100 kHz, an important asset in modulation 
applications. In addition to four-quadrant multiplication, it 
also performs division and square-rooting of analog signals without 
the use of additional amplifiers. 
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IC MULTIPLIER/DIVIDERS 

Specifications typical at 2 s 0 c and rated 
supply voltage unless otherwise no ted . - i --

MODEL 4203J 4203K 

TOTAL ERROR(1)@ +2s 0 c 

No Ext. Trim ±2%, max ± ! %, max 
External Trim ±1% ±0.6% 

vs . Temperature ±0.04%/ ° C 
vs . Supply ±0 .2 %/% 

OUTPUT OFFSET 
I I @ +1 s 0 c (X=Y=o) ±20 mV ±20 mV 

vs . Temperature ±0.4 mV/0 c 
vs . Supply ±10 mV/% 

NONLINEARITY 
X (X=20 V p-p , Y=+lO VOC) ±0.8% ±O.S% 
Y (Y=20 V p-p, X=+ 10 VOC) ±0.2 % ±0 .2 % 

FEEDTHROUGH @ so Hz 

X=o , Y=20 V p-p (no ext. trim) SO mV p-p 
(ext. trim) 20 mV p-p 

Y=o , X=20 V p-p (no ext. trim) SO mV p-p 
(ext. trim) 20 mV p-p 

SLEW RATE 2SV/µsec 

BANDWIDTH 

Small Signal, -3 dB 1 MHz 
1 % Amplitude Error 40 kH z 
1 % Vector Error 10 kHz 

OUTPUT NOISE, 10 Hz - 10 kH z 600 µV rms 

INPUT VOLTAGE , Rated ±10 v 
Abs. max ±Supply 

OUTPUT RATING ±10 V @ ±5 mA 

POWER REQUIREMENTS, Rated ± 15 voe 
Operating Range ±12 to ±18 VDC 
Quiescent Current ±4 .5 mA 

TEMPERATURE RANGE 
o0 c to +10°c I Specification 

Storage -65°C to +150°c 

PACKAGE DRAWING (See page 68) @ T0-100 @ T0-100 

PRICE (1 - 24) $26.00 $ 36.00 

(1) Total Error includes offset , nonlinearity, and feedthrough . 

Prices and specifications are subject to change without notice. 

4203S 

±1%, max 
±0.6% 

±20 mV , m ax 

±O.S% 
±0.2 % 

-55°C to +125°c 

@ T0-100 

$48 .00 



r-i -----, ,,.._--~----, ..--j --
4201J NEW! 4204J NEW! 4204K 4205J 4205K 4205S 

- ±O.S %, max<2 ) ±0 .2S %, max<2) ±2%, max I ± 1%, max I ± 1%, max 
±2%, max ±0.2 % ±0. 1% ± 1% ±0.6% ±0.6% 
±0.04%/ 0 e ±0 .01 %/ 0 e ±0.04%/ 0 e 
±0 .2 %/ % ±0.02%/ % ±0 .2 %/ % 

ext . adj. ± lS mV I ±S mV ±20 mV I ±20 mV I ±20 mV, max 
±0.4 mV/0 e - ±0.4 mV/0 e 
± 10 mV/% - ±10 mV/% 

±0.8% ±0.0S% ±0.8% ±O.S% ±O.S% 
±0.2% ±0.0S % ±0 .2% ±0.2 % ±0 .2 % 

- 10 mV p-p SO mV p-p 
20 mV p-p - 20 mV p-p 

- 10 mV p-p SO mV p-p 
20 mV P·P - 20 mV P·P 

2SV/µsec 1 V /µsec 2S V /µsec 

1 MH z 2SO kHz 1 MHz 
40 kHz 33 kH z 40 kH z 
10 kHz 2 .S kHz 10 kHz 

600 µV rms 300 µV rms 600 µV rms 

± 10 v ±10 v ± 10 v 
±Supply ±Supply ±Suppl y 

± lOV @ ±S mA ±l OV @ ±SmA ±lOV @ ±S m A 

± 1s voe ±ls voe ± ls voe 
± 12to ±l 8VDe ± 14 to ± 16 voe ± 12 to ± 18 voe 
±4 .S mA +IS mA, -8.S mA ±4.S mA 

o0 e to +7o0 e o0 e to +7 o0 e o 0 e t o +7o0 e I -ss 0 e to +12s0 e 
-6s 0 e to+ 1 so0 q -ss 0 e to +12s 0 e -6s 0 e t o + lso0 e 

@ T0-100 @ e 0.8 6" x 0.S" x 0.22" @ T0-100 

$22 . SO $49.00 $69 .00 $26. 00 $36.00 $48.00 

(2) With output l oading o f 10 k!1 or less. 
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ANALOG DIVIDER 

MODEL 4290 
• EASY TO USE -

Optimized for analog division 
• IMPROVE SYSTEM ACCURACY - ±0.5% 
• IMPROVE DYNAMIC RANGE -

Denominator range 10 mV to 1 OV 
• IMPROVE SYSTEM STABILITY -

Accuracy drift of ±0.01%/0C 

The 4290 uses a unique Burr-Brown circuit which 
has been optimized for the demanding task of 
analog division. Although any of the analog 
multipliers from the preceeding pages can be used 
as dividers , the resulting output is accurate only 
over a limited range of denominator voltage. 
The same is true of competitive multipliers . 
For really accurate division over a wide dynamic 
range of the denominator, the 4290 provides 
far superior performance. For instance, the 
4290 is accurate to ±0.5%, without external 
trimming , for a 100 : 1 range of denominator 
voltage. If external trimming of offset 
voltage is employed, the denominator range 
can be ex tended to 1000 : 1 (! 0 m V to 10V). 
Thermal drift is sufficiently low to maintain 
the accuracy over a wide temperature range. 

By addition of one external IC op amp , the 
4290 can be converted to a two-quadrant 
divider for use with bipolar numerator 
signals. Scale factor of the 4290 is easily 
changed over a 100 : 1 range. 
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Specifications typical at 25°C and rated supply voltage un less 
otherwise noted. 

MODEL 4290 

DC PERFORMANCE 
ION 

Out put Funct ion E = -
o 0 

ERRORS 
Total Error , @+25°C, max ±0 .5%(50 mV) 

vs. Temp. (-2s 0 c to +s5°C) , max ±0.02 %/°C 

vs. Supply Voltage ±0.1 %/V 

Scale Factor (Gain) ; N= O=+IO V 

Initial Error, +2 s 0 c ±0.25 % 

vs. Temp . (-25°C to +s5°C) ±O.OOS %/°C 
vs. Supply Voltage ±0 . 1%/V 

Nonlinearity (0 = lOV, 5 mV < N < 10 V) 
Ini t ial Nonlinearity, +25°C, typ ±0.1 % 

max ±0.3% 
vs. Temp. (-2s0 c to +ss 0 c) ±O.OOS%/°C 
vs. Supply Voltage ±0.005 %/V 

DYNAMIC PERFORMANCE 
0 = 10 VOC, N = 5 + 5 sin wt 
Full Power Bandwidth (-3 dB) 10 kHz 
Slew Rate 0.3 V/µs 

OUTPUT NOISE 
5 Hz to 10 kHz: 0 = 10 V 200 µV rms 

0 = 0.1 V 2 mV rms 

INPUT CHARACTERISTICS 
Input Voltage 

l 
{ +0 .1 V, min 

For rated specifications 0 +10.0 V, max 
(N < 0 at all times) N { +S mV, min 

+10.0 V, max 

For Operation Nor D { +s mV, min 
(4290 output may saturate +15 V, max 

for N > O) 
Input Impedance Nor 0 2s kn 

OUTPUT CHARACTERISTICS 
Voltage, min ±10 v 
Current, min ±5 mA 

POWER REQUIREMENTS 
Rated Supply ±15 v 
Operating Range ±14 to ± 16 voe 
Quiescent Current 30 mA 

TEMPERATURE RANG E 
Operating -2s0 c to +ss0 c 
Storage -4o0 c to +ss0 c 

PACKAGE DRAWING (See page 68) @ 2"x 2"x 0.4" 

PRICE (1 - 9) $79.00 

Specifications apply for 0 . 1 V < 0 < 10 V and +S mV .;;; N < 0 
unless otherwise noted . All percentage specifications refer to % 
of full scale = 10 V. 



MULTIFUNCTION CONVERTER MULTIFUNCTIH 
OPERATOR 

NEW! MODEL 4301 
Eo =Vy(~~ m 

• REDUCES YOUR INVENTORY -
Performs sine, cosine, tan-1, as well as 
multiply, divide, exponentiation, etc. 

• IMPROVES SYSTEM ACCURACY -
±0.03% to ±0.25% Accuracy 

• ECONOMICAL -
Only $48 in 1 OO's 

Our hybrid 4301 Multifunction Converter can do just about 
any analog computation you might need. Add a few external 
resistors and this tiny 14 pin dual-in-line unit can mult iply, 
divide, square, square root, or square a ratio. Add a few 
inexpensive active and passive devices , and this 3-input 
hermetically sea led and shielded workhorse can perform 
true rms, vector sums , sine , cosine, or arctangent conver-
sion functions . It's highly accurate in all configurations, 
low in cost, and is particularly useful for rapid real-time 
computations or for signal processing equipment. And , if 
you want to linearize a function by raising a voltage or 
voltage rat io to an arbitrary power , it will do that , too! 

Specifications typical at 2soc and rated su pply ~ 
voltage un less otherwise noted. ~ 

MODEL 4301 

TRANSFER FUNCTION E 0 = vy (~~f 
RATED OUTPUT 
Voltage + 10.0 v 
Current 5 mA 

INPUT 
Signal Range o .;; (Vx. Vy , Vz) .;; +1ov 
Abso lute Max imum (Vx , Vy,Vz) <;;± Supply 
Impedance (X/Y /Z) 100 kfl./90 kfl./ 100 kfl. 

EXPONENT RANGE 
R2 Refer to 

Roots (0.2 .;; m < 1) m = --- Function R1 + R2 
Diagram 

R1 + R2 Powers (1 < m .;; 5) m =---
R2 

(m = 1) R1 = 0 n, R2 not used 
POWER REQUIREMENTS 
Rated Supply ±Js voe 
Range ± 12 to ±18 voe 
Quiescent Current ±10 mA 
TEMPERATURE RANGE 
Operating -2soc to +s soc 
Storage -2s 0 c to +ss 0 c 

PACKAGE DRAWING @ A 0.86"x 0.SO"x 0.22" (See page 6 8) 

PRICE (1 - 24) $69 .00 

• 4301 

FUNCTIONS ACCURACY 

MULTIPLY ±0.25% 

DIVIDE ±0.25% 

SQUARE ±0.03% 

SQUARE ROOT ±0.07% 

EXPONENTIATE ±0.15% (m = 5) 

ROOTS ±0.2% (m = 0.2) 

SINE 8 ±0.5% 

COSINE 8 ±0.8% 

ARCTAN - 1 (;) ±0.6% 

/x2 + v2 ±0.07% 

Typical accu rac ies expressed as a % o f ou tput fu ll scale (+ 10 VDC) 
at 2s0 c. 

FUNCTIONAL DIAGRAM 

ROOTS 

(0.2 .;; m < 1) 

R2 ~ R1 ~ ~ 
~ 

POWERS 

(1 < m <;; 5) (m = 1) 

~m 
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MODEL 4340 
• IMPROVES SYSTEM ACCURACY -

±2 mV ±0.2% of Reading 
• SIMPLIFIES ASSEMBLY -

No external components 
• IMPROVES RELIABILITY -

-250C to +850C Operation 
Rugged Hybrid Package 

The Burr-Brown Model 4340 is a True RMS-to­
DC Converter featuring high performance , low 
cost, and a small hermetic package. The 4340 
will compute the True RMS value of a variety 
of signals applied to the input. The input 
signal may consist of complex AC waveforms 
as well as a DC voltage level. The output of 
the 4340 is a DC voltage , the amplitude of 
which is equal to the RMS value of the input 
voltage. 

The 4340 will accept input voltages from 0 to 
20 volts peak-to-peak over a wide input 
frequency range. The conversion accuracy 
of the 4340 is specified in terms of error in 
millivolts (mV) plus a percent of reading , as 
a function of input signal level over an input 
frequency range. 

The 4340 has an input impedance of 5 kD. and 
an output impedance of 1 D.. This product 
will supply up to 5 mA of output current at 
a voltage of+ 10 VDC. The input is fully 
protected for conditions of overvoltage up 
to the supply voltage. The output will with­
stand short-circuit to power supply common 
for an indefinite period of time . 

Provision for the external adjustment of 
gain, voltage offset, DC reversal error , 
and frequency response performance 
allow the user to improve upon the 
specified conversion accuracies to the 
degree required by the user's 
application. 
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TRUE RMS-to-DC CONVERTER 

Specifications typical at 2S°C and rated supply 
voltage unless otherwise noted. 

MODEL 
TRANSFER FUNCTION 

INPUT 
Peak Voltage 
Absolute Maximum Voltage 
Impedance 

OUTPUT 
Voltage 
Current , min 
Impedance 

CONVERSION ACCURACY 
Total Unadjusted Error , max 

Input: 10 mV rms to 7.0 V rms 
JOO Hz to 10 kHz sine wave (1) 

Total Adjusted Error (2) 
Input: lOmVrmsto l Vrms 

SO Hz to 20 kHz (1) 

STABILITY 
Accuracy vs . Temperature 

Accuracy vs. Supply 

TEMPERATURE RANGE 
Operating 
Storage 

POWER REllUIREMENTS 
Rated Voltage 
Voltage Range 
Quiescent Current 

PACKAGE DRAWING (See page 68) 

PRICE (1 - 24) 

NEW! 4340 

Eo = J E.2 

±10 VDC 
±Supply 
s kn 

0 to +10 VDC 
+s mA 
1n 

±2 mV ±0.2% Reading 

±0.3 mV ±0.1 % Reading 

±0 .001 % of FS plus 
±0.01 % of reading per 0 c 
±0.001 % of FS plus 
±0.0 l % of reading per %fl. V 

-2s 0 c to +8s 0 c 
-ss0 c to + 12s0 c 

±15 VDC 
±14 VDC to ±16 VDC 
±12 mA 

@)B 0.86" x 0.50" x 0.22" 

$75.00 

(1) Model 4340 will convert DC inputs. Lower frequency AC input signals wi ll 
require the addition of external capacitors to preserve the accuracy. 

(2) Performance with external trims. 

I 

Averaging 
~ - -1 t-+-

Square-Rooting __ _...._ 
e.2 

I 

I I 
L _ ~ ... __ R_a_n.;..gi_n_g_C_ir_c_u_it __ __,~ _ .J 

FUNCTIONAL DIAGRAM OF MODEL 4340. 

Eo 
Output 



THERMAL TRUE RMS-to-DC CONVERTERS 

MODEL 4130 

• INCREASE SYSTEM ACCURACY -
±0.05% Accuracy to 100 kHz 

• INCREASE SYSTEM BANDWIDTH -
±2% Accuracy at 10 MHz 

• MEASURE HIGH CREST FACTOR SIGNALS -
100: 1 max crest factor 

The 4130 is a modular True RMS-to-DC Converter 
utilizing thermal techniques to produce high con­
version accuracies over a wide range of frequencies 
and for a variety of waveforms. The heart of the 
4130 is a unique thermal converter unit and circuit 
design, patented and manufactured by Burr-Brown, 
using hybrid and monolithic technologies. 

Thermal conversion techniques are used to produce 
highly accurate, wideband RMS voltmeters by 
several instrument manufacturers. Burr-Brown 
is the first manufacturer , however , to produce 
such True RMS conversion capabilities in a 
compact module suitable for incorporation 
into universal and dedicated measurement 
applications. 

The 4130 allows for the amplification and scaling 
of the input signal by the addition of an external 
operational amplifier chosen by the user based 
upon his particular conversion need. Also , the 
4130 may be trimmed in order to optimize 
accuracy, output voltage offset , and low 
frequency response. 

Competitive modular RMS-to-DC converters 
generally utilize a computing technique to 
produce the DC equivalent of an RMS input 
signal. This technique does not provide 
the accuracy and bandwidth capabilities of 
the thermal conversion method . 

Additionally , the 4130 has important advantages 
over other thermal RMS converters utilized in 
instrumentation applications. One such advantage 
is the low DC reversal error of the thermal 
sensor which allows for accurate DC 
coupled measurements. 

Specifications typical at 2s0 c and rated supply vo ltage unless otherwise noted. 
Specifications assume an ideal operational amplifier is used unless otherwise noted. 
User must supply operational amplifier. 

MODEL 4130J 4130K 
OUTPUT FUNCTION Eo = j_ Ei2 * 
TOTAL CONVERSION O.OS% Ei + O.OS% FS 0.02S% Ei + 
ACCURACY , max (1) 0.02S% FS 

MIDBAND AND DC 
CHARACTERISTICS 
Nonlinearity l.OmV 0.4 mV 
DC Reversal Error 0.2 mV * 
Output Noise, Peak (0.01Ei+ 0-~~s) mV * (0.01 Hz to 100 Hz) I 

Output Stability 
(0.2 Ei + OE~6)mV/°C (0.1Ei+ 0E~ 3)mv;0c vs . Temperature, max I I 

vs. Supply (0.02) mV/% * Ei 

vs. Time (0.2 Ei + OE~s)mV/mo. * 
I 

Warm-up to Rated Accuracy 1 S minutes 30 minutes 
DYNAMIC PERFORMANCE 
Bandwidt h for Rated 

Accuracy, min 40 Hz to 100 kHz * 
Bandwidth for 2% 

Accuracy, min to 10 MHz * 
3 dB Bandwidth to SO MH z * 
Settling Time to 0.1 % (2) 

+20 dB Step 1 sec * 
-20 dB Step 2 sec * 

Overload Recov.,ry Time 10 sec * 
INPUT CHARACTERISTIC (3) 
Input Voltage Range (RMS) 

for Specified Accuracy 0.1 V to 2.0V * 
Crest Factor 100 : 1 to S:l * 
Peak Input Voltage 

(Operating) ±11.2 v * 
Absolute Maximum Input ± Supply * 
Input Impedance 10kl11130pF * 
Input Bias Current , max ±2 mA * 
OUTPUT CHARACTERISTICS(3 

Output Voltage 0 .0 to +2.0 Vdc * 
Output Current S mA * 
Output Impedance 0.06 n * 
POWER SUPPLY (3) 
Rated Supply ±lS Vdc • 
Operating Range ±12 V to ±18 V * 

+60 mA, DC * Quiescent Current 
-30 mA, DC * 

Supply Current for 2.0 V rms +6S mA, rms * 
Input and 400 !1 Output Load -SO mA, rms * 

TEMPERATURE RANGE 
Specification o0 c to +7o 0 c • 
Operation -2s0 c to +7o0 c * 
Storage (power not applied) -4o0 c to + 1 oo0 c * 
PACKAGE DRAWING @ 2"x 2" x 0.6" (See page 68) 

PRICE (1 - 9) $139 .00 $ 17S.OO 

* Same as 41301 
(1) With external adjustment over the specified input voltage range. 

Full Scale is 2.0 V rms. 
(2) Settling time is the total time from the application of the input step until 

the output is continuously within the specified accuracy error band. 
(3) Model 4130 less operational amplifier. 
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...... 
MODEL 40.23/.25 

• SIMPLIFY SYSTEM ASSEMBLY -
Completely self-contained 

OSCILLATOR 

• INCREASE SYSTEM ACCURACY -
±1% Frequency accuracy 

Specifications typical at 25°C and rated supply voltage un less otherwise noted. 

±0.1 % Sinewave distortion 

• INCREASE SYSTEM STABILITY -
±0.04%/0C Frequency Stability; 
±0.02%/0C Amplitude Stability 

The 4023/25 is an all solid-state ultra-stable 
sine-wave oscillator. Both output amplitude and 
frequency are constant, and the stability of both 
with time and temperature variations is excellent. 
High-performance Burr-Brown IC operational 
amplifiers are used in the 4023/25 to form a 
Wienbridge oscillator circuit and to regulate the 
output amplitude. The frequency of oscillation 
is within ± 1 % of the customer-specified value. 

If desired, external components may be added to 
trim the frequency to an exact value. Adding two 
external capacitors will lower the output frequency. 
The range of frequency adjustment is approximately 
2 decades (within 10 Hz and 20 kHz). 

MODEL 
FREGUENCY RESPONSE 

Range 

Accuracy 
Stabi lity vs. Temperature , m ax 

OUTPUT 
Amplitude - Output A 

- Output B 
Impedance - Output A 

- Output B 
Rated Load - Output A 

- Output B 
Distortion, max 

AMPLITUDE STABILITY 
vs. Temperature, max 
Noise and Jitter , max 
Long Term 

TEMPERATURE RANGE 
Operating 
Storage 

POWER REQUIREMENTS 
Rated Supply 
Supply Drain, max 

PACKAGE DRAWING (See page 68) 

PRICE (1 - 9} 

4023/25 

Customer specified - - may be any 
value fro m 10 Hz to 20 kHz . 
± 1 % (Adjustable to zero) 

0.04%/°C 

6 Vrms ( ±2%) 
3 Vrms with 600 n load (±2 %} 

ln 
600 n 
1.2 kn 
600 n 
0 . 1% 

0 .02 %/°C 
0.02 % 
0 . 1% 

-25°C to +85°C 
-55°C to +100°c 

±15 VDC 
±40 mA 

@ 2.4" x 1.8" x 0 .6" 

$154.00 

Note : To order, specify Model 4023/25 and frequency . 

Optional external component s for varying frequency . 
Use two matched capacitors or two matched resistors. 

\ 
r- - -
I 

..L 
T 
I 
r----

~ 
r...._ r 

r-
1 

I 

...L I 

T ~ I 

Wien bridge Oscillator 

1 ~ Commonl 

'- - I_ I 2 ____ ..... ..-__ __., __ ___, 

L -- -

Gain 

Control 
Network 

Integrator 

Inverter 

With 
Gain 

100µF 

Precision 
Rectifier 

.--Precision 

Reference 
Voltage 

r + 15VDC 

-r~15~D~ - ~ 
I 4023/25 

( 
I 

------5 
OUTPUT A 

I 

y 

- ~-1~VD~ - J 
Optional external component Z 
for minimizing distortion. 

'----!~- _..J ~-15VDC 
SIMPLIFIED SCHEMATIC DIAGRAM OF MODEL 4023/25 
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UNIVERSAL ACTIVE FILTERS 

MODELS UAF31 AND UAF21125 
• LOW COST-

ONL Y $13.00 (100 quantity) 
for UAF31 

• USER TUNABLE FREQUENCY, 
Q- FACTOR, and GAIN 

• Q-FACTOR RANGE - 0.5 to 500 

Burr-Brown's Universal Active Filters (UAF's) are low cost, 
versatile units that the user can easily tailor to any active 
filtering application. These UAF's are excellent choices 
for use in communications equipment , test equipment 
(engi ne analyzers, aircraft and automotive test , medical 
test, etc.), servo systems, process control equipment, 
sonar and many others. 

These UAF's are complete 2-pole active filters with the 
addition of three of four external resistors that provide the 
user easy control of the Q-factor , resonant frequency, and 
gain. Any complex filter response can be obtained by cas­
cading these units. Three separate outputs provide low 
pass, high pass , and band pass transfer functions. A band 
reject (notch) transfer function may be realized simply by 
summing the high pass and low pass outputs. 

• WIDE FREQUENCY RANGES 
UAF31 - 0.001 Hz to 25 kHz 
UAF21/25 - 0.001 Hz to 200 kHz 

• EPOXY or HERMETIC 
DUAL-IN-LINE PACKAGE 

Since these UAF's are so versatile and flexible , they can be 
stocked by the user in quantity for use as building blocks 
whenever the requirement arises. This means instant avail­
ability and that UAF purchases may be made in volume to 
take advantage of quantity price discounts. 

We have an individual data sheet available for these 
Universal Active Filters that explains the simple design 
procedures necessary to build active filters. It also includes 
all the necessary information for you to construct Bessel , 
Butterworth and Chebyschev low pass and high pass as well 
as band pass and band reject filters using these Universal 
Active Filters as building blocks. Computer programs are 
also included for the design of more complex Chebyschev 
low pass and multiple pole band pass filters. The data sheet 
is available from Burr-Brown or your local Representative. 

The UAF as shown in the Figure below can be connected in a variety of configurations: 
One UAF is required for every two poles of low pass or high pass filters. One UAF is 
required for each pole-pair of band pass or band reject filters. The three basic second 
order transfer function forms are: 

T(Low Pass) = 2 ( I ) 2 s + w0 Q s + w0 

T(Band Pass)= ABp(wo/Q)s 
s2 + (wo/Q) s + wo2 

where w0 = 21T f0 . 

Input 1 

Input 2 

In p ut 3 

100 k 

100 k 

100 k 

High Pass 
Output 

Q A dj ust 

100 k . 

UNIVERSAL ACTI VE FILTER SIMPLIFIED SCHEMATIC 
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Ban d Pass 
Output 

1000 pF 

• uAF 2 1/ 25 only . 

. AHP s2 
T(H1gh Pass) = 2 ( I ) 2 

1000 pF 

s + w 0 Q s + w 0 

Low Pass 
Output 

Common 

Uncommitted 
O p Amp in 
UAF31 only 



Specifica tio ns t yp ical at 2s 0 c a nd ra ted su pply voltage u nless otherwise noted . 

MOO EL NEW! UAF31 UAF21 /25( 1) 

INPUT 
Inpu t Bias Cu rre nt ±40 ±15 
Inpu t Voltage Ra nge ±10 ± 10 
Input Resistance 100 k 100 k 

TRANSFER CHARACTERISTICS 
Frequency Ran ge (f0 ) 0.001 to 25 k 0.001to200k 
f0 Acc uracy(2) ± 1, max ±1/ ±5 , max 
f0 St ab ility(3) (over t e mp. range) ±0.002 ; ±0 .005 
Q Range 0.5 . 500 0 .5 - 500 (4) 
Q Stab ility (SJ 

±0 .0J ±0.01 @ f0 Q .;;; 10 
@ f0 Q .;;; 10 5 ±0.025 ±0 .025 

Ga in Range 0.1 to 50 0 . 1 to 50 

OUTPUT 
Peak to Peak Out put Swing(6) 

f0 ,;;; 1okH z 20 20 
. f0 .;;; 20 kH z 14 20 
f0 .;;; 1ookHz 2 20 

Output Offset 
(at L .P. o utput with unit y ga in) ±20 ±10 
Output Impedance I 10 
Noise(?) 200 200 
Output Current 5 10 

POWER SUPPLIES 
Rated Power Supplies ± 15 ± 15 
Power Supply Range(8) ±5 to ± I 8 ±5to ±18 
S u pply C u rren t @ ±I SV (Quiescent) ±12 , max ±9 , n1ax 

TEMPERATURE RANGE 
Specifi ca tion Tempe rature Range 

Epoxy -2 5 to +85 -25 t o +8 5 
Hermet ic N/A -55 to + 125 

St orage Te mperat ure Ran ge -25 to +8 5 -55 to+ 125 

PACKAGE DRAWING (See page 78) @ Epoxy @ Epoxy or 
He rme ti c 

PRICE (See Below) (1 - 9) $ 19. 00 $ 54 to $62 

Prices and s peci fi ca t ions are subjec t to change without notice . 

UNITS 

nA 
v 
n 

Hz 
% 
%/oC 
- -

%/oC 
%/ oC 
VJ_V 

v 
v 
v 

mV 
n 

µV (rms) 
mA 

v 
v 
mA 

oc 
oc 
OC 

~~ 
UAF21 

NOTES: 
(I) The UAF21/25 incl ude two intern al 0 .002 µF 

power supp ly bypass capacit o rs. 

(2) T he accuracy of external frequency d e terminin g 
resistors mu st be added to this figu re. 

(3) T .C. R. of ex tern al freq uency determining 
resis tors must be added to th is fi gure . 

(4) Derated 50% fro m maximum . 

(5) Q stabi lit y varies w ith both the va lue o f Q and 
th e reso nant frequency f0 . 

(6) Low pass output. 

(7) Measured at th e bandpass o utput with Q= so 
over DC t o 50 kHz. 

(8) For supplies below ± I OV , Q max wi ll decrease 
sligh t ly; fi lters wi ll operate be low ±SV. 

ORDERING INFORMATION 
Price Price 

Frequency Range f
0 

Accu racy Package (1 - 9) (100 - 499) 

UAF31 0.001 to 25 kHz ±1% E poxy $ 19.00 $13.00 

UAF21 0.001 to 200 kH z ±1% Epoxy 57 .00 40.00 

UAF25 0 .00 1 to 20 0 kHz ±5% Epoxy 54.00 37 .0 0 

UAF21H 0.001 to 200 kHz ±1% Hermetic 62 .0 0 45.0 0 

UAF 2 5H 0.00 1 to 200 kHz ±5% Her metic 54.00 42.00 
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mi~ ~i., E3E:I FIXED FREQUENCY ACTIVE FILTERS 
Specifications typical at 2s 0c and rated su pply voltage unless otherwise no ted . 

Burr-Brown's standard catalog active 
fil ters , the ATF7 6 series, are avail­
able with low pass, band pass , and 
band reject characteristics. The filters 
in this series are packaged in space­
saving 0.4 "high modules ranging in 
size from 1.5 "x 1.5 "for 2 pole low 
pass and notch models to only 2.1 " 
x 3 .0 "for 8 pole low pass models. 
All filters are complete units that 
are factory tuned with no external 
components required . All standard 
active filters operate from ±15 VDC 
power over a -25°C to +85°C 
temperature range. 

MODEL(l) 

FILTER ORDER No. o f Poles 

INPUT 
Voltage Ran ge 
Im pedance 

F REQUENCY (fc) 
Ran ge 
Accu racy 
Temp. Coeff. 
Adj. Ran ge 

GAIN 
Pass Band 

SELECTIVITY (Q) 
Value 
Tolerance 

OUTPUT 
No ise (2) 
Im pedance 
Current 

POWER SUPPLY CURRENT 
± 15 voe @ Quiescent (o) 

PACKAGE DWG .(See page 79) 

PRICE 
Model L (1 - 9) 
Model L (10-24) 
Model M (1 - 9) 
Model M l l 0-24) 

Specificatio ns t ypical at 25°C and rated supply vo ltage u nless otherwise noted. 

LOW PASS BUTTERWORTH 

ATF76- I 
BJ *M 

2 T 

BAND PASS SINGLE TUNED 

ATF76- I ATF76- l ATF76- I ATF76-
Bl *N Bl *P BJ "..Q_ Bl *R 

2 

± l OV,min 
100 kn, min 

1 to 20kHz 
±1% 
±0.03%/0C 
±3% 

0 ±0.5 dB 

5 I 10 
±1<!%_ 

I 20 I 50 

100 µV 
lO n 
±5 mA 

±10 mA 

@)B 2" x 2"x 0.4" 

$80.00 
65.00 
70.00 
SS.00 

LOW PASS BESSEL (Linear Phase) 

MODEL(l) ATF76- ATF76- ATF76- ATF76- ATF76- ATF76- ATF76- ATF76-
L2*B L4*B L6 *B L8*B L2*L L4*L L6 *L L8*L 

FILT E R ORDER No. ofPoles 2 4 6 8 2 4 6 8 
INPUT 

Voltage Ran ge ±10 v ±10 v 
l~dance( 5 ) 30 kn, m in 30 kn , m in 

FREQUENCY 
Range l to 20k Hz 1 to 20k Hz 
Accuracy ±2 % ±2% 
Temp. Coeff. ±0.05o/£f_°C ±0 .05%/°C 

GAINT9) 
Pass Band 0 dB, nom O dB, nom 
DC Accuracy ±0 .0S dB, max ±0.05 dB, max 

0 -FACTOR NJ_A N / A 
OUTPUT 

Noise(2) SO µV , rms 50 µV , rms 
O ut p ut Im pedance 1 .11 J n 
Ra ted Cu rre nt ±5 m A ±S mA 
Offse t at 25oc(8) ±2 m V ±2 mV 
Offse t Ori ft 

- 2soc to +s5oc ±25..J:!:_YJ_OC ±50_]!_YJ_0C ±25j~_Yj_°C ±50 µVJ_OC 
POWER SUPPLY CURRENT 

±15 voe @_Quiescent (7) ±6 mA ±10 mA ± 14 mA l ±18 mA ±6 mA 

PACKAGE DWG.(See pg.79) ~1 A i.5"x 
LS" x 0.4" 

@ 2"x2" 
A x 0.4" @A 3"x 2.J" x 0.4" @A l.5"x 

1.5" x 0.4" 
PRIC E 

Model L(l - 9) (l-IOHz) $7 5.00 $89.00 
Model L(l0-24) 61.00 77.00 
Mode l M(l - 9) ) 69.00 79.00 
Model Mll0-24)( I Q.20kH z 57.00 67.00 

*Insert Lor M, depending on frequency required . 
(1) See below fo r ordering in formation m 
ORDERING INFORMATION 

__[ 
DEFINES 

ATF76 F ILTER TYPE 

$ 110.00 $ 135.00 $7 5.00 
92.00 121.00 61.00 

100.00 125.00 69.00 
84 .00 1 1 1.00 57 .00 

I 0 Hz to SO kHz with input grounded. 
-40 dB notch a tt enua tion , minimum. 

DESIGNATES NO. OF 
POLE OR POLE PAIRS OR ZERO PAI RS 

± JO mA ±14 mA l ±18 mA 

@) 2"x2" 
A x 0.4" @A 3"x 2.1" x 0.4" 

$89. 00 $110.00 $ 135.00 
77.00 92.00 J 21.0 0 
79.00 100.00 J 25 .0 0 
67.00 84.00 111.00 

(4) ±3% fc adjust ment and notch 
dept h adjus t ment. 

ATF76 - B 2 M 

T I 
GROSS 

FREQUENCY RANGE 

( Designat es 
Series) 

L = L o w Pass 
B = Band Pass 
N = N otch 

L ow Pass Band Pass No tch 
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2 = 2 poles 
4 = 4 poles 
6 = 6 poles 
8 = 8 poles 

1 = 1 po le pai r 
2 = 2 pole pairs 

1 =zero 
pai r 



BAND PASS STAGGER TUNED 
AT F 7 6- 1 ATF76- l ATF76- I ATF76- I ATF76-
_fil_ *_K_ _.fil_ ".M_ _fil_"..l'i _fil_* P B2 *_Q_ 

4 

± 10 V, min 
100 k .11, mi n 

1 t o 20kHz 
± 1% 
±0. 0 3%/°C --

J)_ ± O.S d B 

1 T 2 I s I I O T 20 
± 1 o_%_ 

100 µ V 
10 .11 
±S mA 

±20 m A 

@ B 3"x2 . l"x0.4" 

$ 89 .00 
77.00 
79.00 
67.00 

Prices and specifications are subject to change without notice . 

LOW PASS CHEBYSCHEV (±0.4 dB Ripple) 
ATF76- ATF76- ATF76- ATF76-

L2 *C . L4 *C L6*C L8*C 
2 4 6 8 

± JO V 
30 k .11, mi n 

1 to 20k Hz 
±2% 
±0.0S%/°C 

0 dB, nom 
- 0.4 dB, max 

Nj_A 

SO µ V, r ms 
1 .11 
±S mA 
±2 mV 

±2S µVJ_0 c ±SO µVj_°C 

±6 mA ±10 m A ±14 mA l ±18 mA 
@A 1.S"x 

l.S"x 0.4" 
@A 2"x 

2" x 0.4" @A 3"x 2 . 1" 0.4" 

$7 5.00 $89.00 $ 110.00 $ 135 .00 
61.00 77.00 92.00 121.00 
69.00 79.00 100.00 125.00 
S7.00 67.00 84.00 I I 1.00 

(S) For models with higher input impedance contact 
Burr-Brown or your local representative. 

(6) ±9 to ± 1 8 VOC power may be used. 

M - 58RO 

T 

LOW PASS CHEBYSCHEV (±1.6 dB Ripple) BAND-REJECT NOTCH 
ATF76- ATF76- ATF76- ATF76- ATF76- ATF76- ATF76-

L2*0 L4*0 L6*0 L8*0 N J *M Nl *N Nl *P 
2 4 6 8 2 2 2 

±10 v ±10 v 
30 k .11 , m in 30 k .11, m in 

1 to 20k Hz 1 to 2 0 k H z 
±2 % ±2%(4) 
±O.OS%/°C ±0 .03%/°C 

0 dB, nom 0 dB, nom(3) 
- 1.6 dB m ax ±0 .0S dB max 

Nj_A 2 ± 1<!.%_ s ± 10% 10 ± 1<!%1 

SO µV, rms 200 µV , r ms 
1 .11 1 .11 
±S mA ±S m A 
±2 mV ±2 mV 

±2SµV /°C ±SO µV/°C ±2SµV/°C 

±6 mA ±10 mA ±14 mA l ±18 mA ±10 mA 
@A l.S"x 

15" x 0.4" 
@A 2"x 

2" x 0.4" @A 3" x 2.1" x 0.4" @B l.S" x t.S " x 0.4" 

$75. 00 $89.00 $ 110.00 
61.00 77 .00 92.00 
69.00 79.00 100.00 
S7.00 67.00 84.00 

(7) ± 1 2 to ± I 8 VOC power may be used. 
(8) The offset may be trimmed to zero, 

see pg. 79. 

$ 13S.00 $79.00 
121.00 67.00 
125.00 69.00 
111.00 55 .00 

(9) All filters have noninvert ing outputs 
except the single tuned band pass and 
band reject filte r which have inverting 
outpu ts. 

TYPE OF FILTER RESPONSE CUTOFF OR CENTER FREQUENCY 
For frequencies less than 100 H z, use 
"R" to indicate decimal point. For 
frequencies greater than 100 Hz, the 
last digit indicates number of 

Low Pass 
B = Butterworth 
C = Chebyschev -

0.4 dB nom ripple 
D = Chebyschev -

1 .6 dB nom ripple 
L = Bessel 

Band Pass 
K for Q = 1 (2 pole pairs only) 
M for Q = 2 
N for Q = 5 
P for Q = 10 
Q for Q = 20 

S - Special Order • • 
indicate Q on order for 

2 pole pairs 1 .;; Q .;; 20 
1 pole pair 2 .;; Q .;; 50 
• • Add $25 to order for 

R for Q = 50 (1 pole pair only) each special Q value. 

Notch 
M for Q = 2 
N for Q = 5 
P for Q = 10 
S for Q = Special•• 
(indicate Q on order. 
2 .;; Q .;; 10) 

zeros following first 3 digits of 
frequency. For example : 58 Hz = 
58RO, 580 Hz = 5800, 5800 Hz = 5801 
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STANDARD SERIES 
• LOW COST 
• STANDARD PIN CONFIGURATION 
• SMALL SIZE 
• DUAL AND SINGLE OUTPUTS 
• 5Vto±15V 
• 25 mA TO 1.0 A CURRENT OUTPUT 
• EXCELLENT STABILITY FOR LINE, 

LOAD, & TEMP. VARIATIONS 
• 50 TO 400 Hz INPUT 
• OUTPUTS CURRENT LIMITED 

DC-DC CONVERTER 
• REGULATED ±15 voe FROM 

UNREGULATED DC INPUT 
• FAST TRANSIENT RESPONSE 
• HIGH OUTPUT CURRENTS WITH 

CURRENT LIMIT PROTECTION 

POWER SUPPLIES 

Burr-Brown's standard series of 

power supplies offers a wide range 
of output voltage and current ratings 

all available in a standard package 
at very attractive prices. The 

standard supplies are current limited to 

protect the supply in an overload condition 

or output short to temporary common. In ad-

dition , two of the SY supplies have overvoltage protection 

which limits the maximum output voltage to 7 .OY in any power supply 

failure or fault condition . 

Burr-Brown's DC-DC Converter provides 

maximum flexibility in systems design. The 

Model 546 is particularly useful for powering 

analog interface circuitry in digital systems. It 
responds to full load transients in less than 10 µsec 
which makes it excellent for driving A/ D and D/ A converters 

where rapid current switching is involved. The 546 also features 

excellent input-output isolation to keep digital system noise out of 

analog systems. 

Spec ifi ca ti o ns typical at 2s 0 c and rated supply voltage unless otherwise noted . 

STANDARD SERIES 115 VAC INPUT 
Dual 

DUAL ±15 voe SUPPLIES 5 voe LOGIC SUPPLIES Supplies 

MODEL 550 551 552 553 560 561 562 570 

RATED OUTPUT 
Voltage , nom ± ISV ± JSV ± JSV ± ISV sv(I) sv(I )(3) sv( 1)(3) ± 12V 

C urrent ±25mA ±SOmA ± JOOmA ±200mi4 250mA SOOmA 1.00A(4 ) ±JOOmA 

PE RF ORMANCE 
RATED INPUT, Voltage 105-125 VAC 

Freque nc y 50 -400 Hz 

OUTPUT ERROR ±1% 

REGULATION 
No Load to Fu ll Load , max ±0 . 1% ±0.05% ±0.05% ±0.05% ±0. 1% ±0 . 1% ±0.1 % ±0 .05% 

Over Rated Line V , max ±0.05 % ±0 .05% ±0.05% ±0.05% ±0.05% ±0 .05 % ±0.05% ±0.05% 

OUTPUT VOLTAGE 
TEMP. COEF. %/oc ±0.02 

OUTPUT RIPPLE and 
NOISE @ Full Load , max 2 .0 mV rms l.OmV rms 

TEMPERATURE RANGE 
Rated Operation -2s 0 c to +7 J 0 c 

Storage -2 s 0 c to +ss 0 c 

PACKAGE DRAWING @ @ 
@ 3.S"x 2 .5" @ 

3.5" x 2.5 .. 3.5" x 2.5" @3 S"x 2 5" 3.S"x 2.5" 
(See page 80) 

. . 
x 0.9" x 1.3" x 0.9" x 1.3" x 0.9" 

PRICE (1 - 9) $28.00 $42.00 $54.00 $74.00 $44.00 $52.00 $72 .00 $54.00 

(I) All single supplies may be connected for positive or negative output vo ltage. 

(2) Out put vo ltage settles to 0.1 % of final output in IO µsec. 

Output in JO µsec for no load o r fu ll load to no load transient. 
CONNECTORS 

DC-DC Converter 
±15 VDC Output 

FAST RESPONSE (2) 

546 

± JSV 
± JOOmA 

4.5 to 5.5 VDC 
DC 

±1% 

±0. 1% 
±0.1 % 

±0.02 

1.0mV rms 
35mV, p-p 

o 0 c to +71°c 
-2s 0 c to +ss0 c 

@ 2 . 1" x 2.1" 
x 0.4" 

$79.00 

(3) These 5 V supplies have overvoltage protection which lim its the output voltage 

to 7 .0 volts , max , in a fault conditio n. 
(4) Current de rating fac to rs must be used for operation above so0 c. Th ese mode ls 

only: Model 553, s mA/ 0 c , Mode l 562, 25 mA/°C. 

Although most customers prefer direct printed circuit 

board mounting for modular supplies, plug-in sockets 

are available for all power supplies. See page 80 

Prices and specifications are subject to change without notice. for connector numbers. 
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PACKAGE INFORMATION 
OPERATIONAL AMPLIFIERS 
I T0-99 PACKAGE 

Con nector : 0 899 MC 

:o'g?r;:;::f L J:~ ~Im" r+- 11 .7mm 
1.0 2mm nn n n nn ., (0.4 6 0 ") min 
(o.o4 o") uu u u uu 

max ......____ 

5 08 
0.48mm 

( 0 . 2~~ (0 .01 9") dia. 

(0.03 ") 

BOT TOM V I EW 

A 
T OP VIE W 

_N_!;J.!:_L 1 
I 
I 
I 
I 

: 11l 4 v- I 
• I 

L - - - - ..l\/V'v-' 
Rz 12) Op t ional 

(1 ) Pin 8 connected to case on 
354 2, 352 1 ,3522, 352 3 . 
Pin 4 con nected to case on 
350 1 . 35 0 3, 3500 . 

(2) 5 0 k.11 : 3 5 00, 3501 
10 k.11: 3540 , 352 1 , 3522 , 
3523 , 3 542 . 

B 
TOP V I EW 

1-N~'=!:- 1 

I 
I 
I 
I 
I Rz 
I (3) 
L-------

c 
TO P V I E W 

To pin 1 
or 8 

-Suppiy 

NOTE : Pin 4 ccnnected 
to case . 

(3) 2 0 kl1 : 350 5J , 3507 J, 3550 ,355 1 
100 kl1: 350 6J, 350 8 J. 

(4) 355 0 - Pin 8 is conne ct ed 
t o c ase . 

(5) Pin 8 is b andwidth co n trol 
for 3507 , 350 8 , 3551 , ( Cf from 
pi n 8 t o common ) 

2 DUAL-IN-LINE PACKAGE 3 MINI DIP PACKAGE 

4.6mm 
(0 .18") 

6.35mm 
(0.25") 

A 
-4tH -l-4-

I -4U -i- -2*° 

B 
V+ <?14 t-!-4-

- -4H +-24-

5. 1 mm 
(0 .20 ") 

T O P VIEW .---
1 
I 

- IN 

D imple appears over 
Pi n space # 1 

R , Option al 

N C 

V + 

OUT 

..., 
I 

_ J 

~ 
r - "?1 H -34-

1 M 1 V + . l + 4 4- - I n 
!1 1 O ut -4-! U t~6- + In 

l ~R : t: V -

Co nnector : 0145 MC 
Pin Dia : 0 .5 1 mm (0 .0 2 0 " ) 

6-12 _j_ -l<>-
-4-ll + 4~ 'i 

Out ~1 9 ..i. ~o- + In 

'* +~ -#- +-k>- V -

1.78mm ) -t _ _(0.070") 

I '2.62mm Pin S pacin g: 2. 54mm (0 .1 " ) 1 oo;j:_ z _ 
7 .62 mm (0 .3 00" ) b etw een pin rows = R , Opt io nal Botto m View 

4 

1-IJ-,O>mm 
5.08mm (0.040")dia. 
(0.20") 

Co nnector: 1 2 00 MC 
Grid: 2 .54mm (0 .1 " ) 

A B 
+ + -t + + 
.;. + + + .;. 
+ +-+·+ + +-o - In + 

q_ :-~ ~ 1 ';.; !" 
.. · -+ · + +-+· 
~ + - + .. t 

+- T _, + + 

R ( 1 ) 
z 

5 00 n 

0 .58mm 
(0.023") max 

I"'" (0.300") 

c 
q_ 

q_ 

(1 ) R z requ ired fo r operation 
M ay b e fixed r esisto r at R / 2 . 

A Heigh t: Pk g. 4 A = 10.2mm ( 0 .4" ) 
Pk g. 4 B, 4 C, 40 = 12.7m m ( 0 .5" ) 

R ( 1 ) 
z 

5 0 k !1 

D 
q_ 

-t-·-+·-+ • f +· . ,. . ... -+- .... - -+ 

~~; : + :t· :·.t : t - ~r~ :; 
t ·+ ·+ 1 .. + t + -+ +- -7- t 
+-Q - In t -+ ·+·+ +-+·+ 

q_ ~-+·+·+·+-+-+ v - c?- t 
+·Q + In t ·+·+·+·+· + t 
~-~ t t · + - ~ Out¢ -+ 
+- + t + + f ... + t · "f" · t 

+-+ + +-+- -+--+ -+-+·+-+ .;_ . .; .... . + +-+ ... . .;. . .;. . + ... 

BOTTOM V I E WS 
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5 

6 

E:IE:I 

~~1.02mm 
4.6mm (0.040") 

(0.18"} dia. 

Connector : 1400 MC 
Grid: 2.54mm (0.1"} 

T0-3 PACKAGE 
Connector : 0 8 0 3MC 

PACKAGE INFORMATION 

10 .1mm 
(0.4"} 

A 

B 

..;..+~++i- + +-+~+ · ' 
~ - + + +-++ + + + + + 

~:: t · : : t:t: -~!- +.+-~-
r ... + T +--++ Como ++ -­

- ln -6 1 -+..;.. +-+ + ... +-+-+ . 
-..- -• -+-.o- -+-+-+-+-V - 6 -+-+-
+ ln 62 + + -i- + + + +-+-+-­

._ .. r + ... +-+- Out 6-+ -t ­
,... .... + + ++-+ + -++ 4- --i--i- ­
... . .. + + +-+-+-+-+ z ' +-+-
+ .. + + + ... . +.+ + ·+ -+ +-+-
...... + + + .... + + 4- +-+- ·+ -

5 0 k.11 

c 
Optional Option al 

~ - + + ~ - +-~- + +-+ + + ­

- + . ..;.. +-+ -+ -+- +-+ + + -+ 

+- -+ + + -+ ~ +- + V+ : + 
·· + 1" -t -t t -t- + 1" I I I I +---

+ + +-+ +-++ Com 6 + + -
- lnO 1-+-+ + +--t + ++ +-

Cf_ - ·.; i ~- ~ -~ -::::t: .- ~ : ~ + + -
- ++-+ ++-+ + - Out o-+ +­
·-+ -+-..;.. ·-+ +--+--+ + -+ + + -+-+---

100 k .11 

- ct_ 

__ ._ +·+·+-+-+ -+-+ t z .,· _....._.,____ _ ___, 
--+- +·+ +-+-+ +.+ . ..;.. + -.t-+·+ -
- -~ - +-+ - -+ - + +- + -t·+-+-+ +.+ .. 

12.7mm (0.5")dia 
pin circle 

BOTTOM V I EW 

·: : -: . : ~: -r : t: r .·: ~: - ~ : : - 50 kn 
- + -+ -+ +-+ -+- +--+ V+ -+ - + --
-- +-t -o X +·+- + -+- + + + ~-+-
- +--+ -+-+-+-+- + ComO-t-+--
- ln 0 .1 + +-- +·+ +·+ ·+·+--+·-
·+·+·+-+-+·+-+-;-· V - o-,_...-+-~ 
+ In o 2 +--+ +·+·+·+ + · + +·­

··+ ·+·+·++- ·+· + · Out O·+·+·-
.. +.+ +.+.+.+ +·+ ·+·+·+ +·+--
__ _:.· + ·+ + +-t +·+·.+ z 0--1-' -.·--+---' 
- ~ . + +·+ ·+ ·+-· + ·+ ·-+·+ ·+ ·+ +·- G round 

+- ·+·+ ... ~ · ~ +·4-+·t·;·T-: - Pin Z 
if not 
used. 

PIN CONFIGURATION 

~~ (1.54") 

10.2mm 
(0.400") 

max r. 39.1mm ~ 

(01: J --1 
I l_i~~ 

t ~~ ~ ~ 
1.01mm ,I_ 
(o.o4o">-r 

dia. 

1 0 .2mm 
(0.400" ) min 

25.7 
mm 
(1.01 O") 

dia. 
- V cc 

BOTTOM VIEW TOP VIEW 

7 
6 1.0mm ~45.7mm (Optional) ~-------+-------~ A 

64 

dia. Inserts 

PIN CONNECTIONS 
- In (N.C . Power Booster} 

2 + In or Common 
3 Trim 
4 Out 
5 Over load Signal 
+ Positive Supply 

Negative Supply 

( 1 .B"}j___L 

Header Plate 

15.2mm 
(0.6"} 

deep 2 holes 

B 
I I t I I I 

-+--+--+-- +--+--+ -- +-
! I I +. I I I 

-+-~-+-~-+--+- - +-
1 'r' 1 'i'-1 I I 
I j_ I t ,.t._4 I I 

+++ +u+ ++++++~+O++++ 
I I 1 t I I 1 

I -# I ;t._- I I I -+- 0 -+ - ""V--+--+.- - +-
1 I T I I I 
I I I + I I I 

-+--+--+ - -+--+--+--+-
' I I t ! I t 

BOTTOM VIEW 

c 
(Optional) 

*500 k .11 

Model 3271/25 '--------1f-------_J 



8 

9 

BOTTOM VIEW 

11.4mm 
(0.46") 

* - IN 3430 
+ IN 3431 

IN* 
- + - ·i COM 
:@- 1 ' + 

ct_ -~-+ . ... -+-+ -+ - +-+-+-fl· t·+·+-~-+- .. -+-Q- ·•·+V -
~= 2 I 1 I 
Return ~-

Signal 

PIN CONNECTIONS 
I 

11 I X •+ I 
- 0 - 9 -- +-- ... --

---r 
2 k ,11 >+--<t____.-.- .- +- -- •. I -~ • . ~ • • 

0 
~ • +-+ . • 

12 1y I 
- 0 -- - 6 

15.2mm 
(0.6") 

Connector: 1500 MC 
Grid: 7 .6mm (0.3") 

(3.1") 

~ 

1.02mm 
(0.040") 

dia . 

100 k.11 

BOTTOM VIEW 

10 

4.3mm 
(0 .17"} 

dia. 

1 
2 
+ 

4 

Inserts 

Connector : 1500 MC 
Grid : 7 .6mm (0.3") 

Connector: 
2800 MC 

Grid: 2 .54mm 
(0 .1") 

PIN CONNECTIONS 
1 
2 

NC + 
Input -

4 

Positive Supply 
Negative Supply 
Out 

-IN 
+IN 
Positive Supply 
Negative Supply 
Out 

17.Smm 
(0.7"} . 

4-40 Thread 
4.82mm (0.19"} 
deep. 2 holes 

I I I I 

+ -+- - +-+-
I 1 I + I I 

-© --+- 0 +--+-
I I 4 I 

o- -+- - + --@F-o 
I I I I 

-©: -+- 0 +-+-
2 

- +--+--

BOTTOM VIEW 

II 
Connector : 4400 MC 
Grid : 2 .5mm (0.1"} 

Length: 88 .9mm ( 3 .5"} 
Width : 58.4mm (2 .3"} 
Height : 17 .8mm (0.7"} 

-15V 

2 .54mm 
(0.10"} 

tYP. 

Pin Dia . : 1 .02mm (0.040"} 

BOTTOM VIEW 

:r 
-1 -

- 0 (PWR COM} - i -
- t- + 
- 1- ( l/P COM}<> -· -+ 

+ 

# 4-40 Thread 
5.1mm (0.2"} - i-
deep 2 Holes - •- : : l 

~Q:~~~~~----'-~+-~-1--..L__ 

+ - i - + 
¢ _(+15 V} - i - (BAL) ¢ -· 

-+--+ ----+-+-+-+-+ -+-+-+-+-+-+-+-+-+H--+-+-+-+- +- -+-+--+- +-+-+-+- +-+·+-+-+ 19.1 mm 
- 0 ( - 15 V) ' ' ' i ~ ' ' ' (1}(BAL) ~ <) ~ ' (0.750") 

- 0 - (OFFSET} 

- 0 (GAIN} 

- 0 (0/ P COM) 

- 1- +-

~.<>~~~~~(_+_IN_)_-~o--~~~T~ 
- !- (-1 N} - -;-_ 

1-, (FDBK} - 0 

(2)(1 / P CO M} - ~ -

(1) This terminal labeled " V / Bal" on Model 3452 
(2) This terminal labeled " + V" on Model 3452 

Input 
Offset 
Adj. 

10M (3450) 
750k (3451) 
22M (3452) 

-15 

Note : All external adjustments are optional. 
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E3E3 PACKAGE INFORMATION 
12 

1-
35 

JL?ci~~2n;;~dia . 
6. mm 

r 
10.2 mm 
(0.4" ) 

INSTRUMENTATION 
AMPLIFIERS 

PIN CONNECTIONS 
Pin designations appear on top of modu les 

A B C 
(0 .25") 

4 5. 7 2mm ( 1 .80 ") 

ct. 
MODEL 3620 MODEL 3602 MODEL 3622 

0 

0 28 
0 
0 
0 
0 

0 

0 22 

k 0 
1 0 

0 
0 
0 
0 
0 

5. 0 8mm 
(0 .2" ) typ 

7 0--+--+-~ Ci.t--- - + ------+ 

Si gn a l 
Common 

0 2 1 
0 
0 

0 
0 

0 
01 5 

BOTTOM VIEW 

r - -

8 0-+-L.-.­
o 
0 
0 
0 
0 

14 0 
2 . 54 mm 
(0 .1 ")typ 

Digital ,.J I ( ( / 
Commo'TJ~ x 1000 x 100 x 10 

Control ~ & 

Output 

k No Connection 
- 15 VDC 

2 + 15 VDC 
3 Ga in Sense 
4 Gai n 
5 Common 
6 Output Offset 
7 In verting Inpu t 
8 Non-inverting Input 
9 Gain 

10 Gain Sen se 
11 Balance (en d) } IOk 
1 2 Balance (end) optional 
1 3 Ba lance (arm) 

14 No Connection 
1 5 CMR 1 
1 6 CMR 1 
17 CMR 2 
18 CMR 2 
19 Guard 
2 0 No Pin 
21 No Pin 
22 No Pin 
23 No Pin 

24 } 
25 

Jumper 

26 Output 

k No Connection k No Connection 
- 1 5 VDC - 1 5 VDC 

2 + 15 VDC 2 + 15VDC 
3 No Pin 3 In Bal 
4 No Pin 4 Gain 
5 Analog Common 5 Sig Common 
6 No Pin 6 No Pin 
7 No Pin 7 In ve rting In put 

8 Non -Inverting In put 8 Non -inverting 

9 No Pin In put 

10 No Pin 9 Ga in 
11 Offset (end) } 2 k 10 No Pin 

12 Offset (end) Optional 11 Out Offset Adj . 
13 Offset (arm) 12 Output Sense 
14 No Pin 1 3 Out Offset A dj . 
15 No Pin 14 No Pin 
1 6 x 10 Gain 1 5 N o Pin 
17 x 100 Gain 1 6 No Pin 
18 x 1 0 00 Gain 17 No Pin 
19 + 5 voe 1 8 No Pin 
20 No Pin 19 No Pin 
21 No Pin 20 Power Common 
22 No Pin 21 No Pin 
23 Digital Common 22 No Pin 
24 No Pi n 23 No Pin 
25 No Pin 24 No Pin 
26 Output 25 No Pin 

Gain -=-{~ Gain Switches 

Logi c L ogic 
Inputs d x 1000 

I 
I 
I 
I 27 Output Sense 27 Output Sense @ 26 Output 

Input 
Sign al 

13 

L. 
__ .J 

I 

E1 1 ~5J 
L---------------' 

FUNCTION DIA G R AM - 360 2 

28 Output Summing 
Junction 

Connector : 2300 MC 
G ri d : 2.5mm (0 .1") 

14 

28 No Pin 27 No Pin 
28 No Pin 

Connector: 1200 MC 
G ri d: 2.5mm (0.1") 

28.6mm _........r- 28.6mm 

r(1 .1 3") ( 1 .13") ....... ,~ 

~~1.02mm 
4 .57mm (0.040") dia. _, 

(0 .1 8 " ) ~-----lo/ 10 
' ' ' ' k l1 
+-+-+...- '- ,!._ ++++ ; + 
+...-+ -/' ++ ++---+-++ 
t-++ /+-+ + v+ d -t+- a.2 
++ d X•• •••••• k l1 
+ + •-t + + COM ~-- -
• + 0 1 + t- + +-+ + • +-

ct. ........................... +-+· + + V - o 1 1 

11- 02 +-+ ++++-++ 
O UTo • +-

+ ... o y .. + ++1-++-+-
+-+-++++- +-+ Z 0 1 I 

t + t + + '- + T + T-+ + 
+ +....._+ ++++++ 

ct. 
BOTTOM V I EW 
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-1 
10.2mm 

(0.4" ) 

Connector : 1400 MC 
Grid: 2 .5mm (0.1") 

PIN CONNECTIONS 
x Offset Control 

Inverting In put 
2 Non -Inverting Input 
y Gain Resistor 

V + + 1 5V DC 
COM Common 
V - - 1 5 VDC 
OUT Output 
z Gain Resistor 

~II 1 .0 2mm l --11- (0 .040")dia . 
5.08mm 
(0.20 " ) 

PIN CONNECTIONS 
x Offset Con tro l 

- I N In verting In put 

+ IN Non - In verting I nput 
y Gain Resi stor 

V + + 1 5 VDC 
COM Common 
V - - 1 5 v oe 
OUT Output 
z Gain Resistor 

-r 
12.7 m m 
(0.5 ") 

5 0 kl1 

BOTTOM V IEW 



15 

!1~1.02mm 
7 .6mm (0.040") 

(0.30") 

.__ ___ 45.6mm __ ~~ 

16 

6.8mm 
(0.15") 

( 1.8") 

BOTTOM VIEW 

T0-100 PACKAGE 
Connector : 0899 MC 

0 

0 

0 

0 

10.2mm 
(0.4") 

,-

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
11 
12 
1 3 
14 

Analog { 0l 
Inputs I 

01 
I 
I 

5. 1mm 
(0.20")typ 

Guard@! 

I I I 

t£J 
10 kD 

PIN CONNECTIONS 

Non - Inverting "Input 15 x8 Logic In put 
External Ba lance (end) } 1 Ok 1 6 x 4 L ogic Inp u t 
External Bal an ce (end) Optional 17 x2 Logi c In put 
External Balance (arm) 18 +5 VDC Power 
Inver t ing In put 19 x 1 L o gi c In put 
+ 1 5 voe 2 0 Digi tal C ommon 
CMR T r i m 21 x16 Log i c In put (36 00) 
CMR Trim x 10 (3601 ) 
- 1 5 VDC Power 22 x256 L og i c Input (3600 ) 
Anal og Commo n x1 00 ( 3 6 01) 
Output Sense Po int 23 Guard 
Output 24 CMR Tri m 
Summing Poi nt 25 CMR T rim 
Test Po i nt 

+5 +15V 

14 1 3 ® ©_©_:-1 5 V 

I I I 1 

..__... 
1st 
Stage Stage 

I I I 

Second I 
Ampl ifier 

I 

I 

Commo n 

Output 
Sense 

Offset Contro l (Optional) 
*Solid State Switches 

Gain Contro l Inputs 

' 10.15mm FUNCTI ONAL DIAGRAM -MODELS 360 0 and 360 1 
(0.40") 

17 /16 PACKAGE 

(1.053") 
max 

4.7mm 
(0.185")max 

r 27mm 1 
1.02mm 
(0.040") 

max 
1 0 Loads 
0 .48mm 
(0. 019") d ia 

max 

5 .8mm 
(0.230") 

BOTTOM VIEW 

12.7mm 
(0.500")min 

1 0 0k 

Offset Trim 

PIN CONFIGURAT I ON 

I 

: 100 kD 
L - ~_J 

-=- ~ _ j Optional 
Offset 

- Vee Adjust 
'50 kD 3660 K , S 
0 SL 3660 J, 367 0 J, K, S 

88 .9mm 
(3 .50") 

max 

Connector: 

@ 

e 

l 
65.8mm 
(2.59") 

max 

+ 179mm 
(7 .03")max 

/ 
Burndy 420 6P5 furnished 
with each un it. 
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EIE3 PACKAGE INFORMATION 
ANALOG CIRCUIT FUNCTIONS 
~ A 20 

4.7mm 
(0.185") 

max 

-;J;mm 

1 O leads 
0.48mm 
(0.019") 
dia. max 

oo o o on (c;,~~O") 

Pin 5 connecte d to case . 

5.8mm 
f0.230") 

BO TTOM VIEW 

t 
12.7mm 
(0.500") 

min 

y 2 

V-

B 
y 

0 

V-

T O P VIEW 

Connector : 0899 MC 

19 

~t ~ II 0.46mm 
---11-(0.018") 

dia 
5 .08mm 
(0 .20") 

2.5mm 
(0.1") 
typ 

o o o o o o o -+-~-'--

1 7 

14 8 

7 .6mm 
(0.30") 

o o o o o o o -+~~-

BOT TOM VIE W 

Pin 1 is identified by a black 
dot on the top surface. 

PIN CONNECTIONS 

A 
MODEL 4301 

1 X Input 
2 Output 
3 -15 v oe 
4 No Con nection 
5 X Offset 
6 mA 
7 Z Input 
8 Z Offset 
9 No Connection 

10 Common 
11 m 8 
12 me 
13 Y Input 
14 + 15 voe 

68 

B 
MODEL 4340 

1 Input 
2 External CH 
3 - 15 voe 
4 Offset, External CL 
5 Gain 
6 Output 
7 No Connection 
8 No Connection 
9 No Connection 

10 Common 
11 No Connection 
12 DC Reversal Adj . 
13 DC Reversal Adj. 
14 +15 voe 

c 
MODEL 4204 

1 Ez 
2 Output 
3 - 15 voe 
4 Feedthrough Adj. 

5 No Connection 

6 No Connection 

7 Ex 
8 Internal Reference 

9 No Connection 

10 Ground 

11 Feedth rough Adj. 

12 Offset Adj. 

13 E 
14 +~ 5 voe 

'I• t 
'I I l 60 +¥ • +-

3.8mm 

(0.15") 

': &AIN O ~ : t + 7 o CoM. ~' 
:;: r1: ~ : ·:+ ao:v!;:: ct_ 
1+++<-• - ·• ' 90 0UT +++ 
t J~f~ETo ~ : ~ i : 1Q o rlLf[R ~ ! 
t t- '- +- -'- t ~ + • • · • • ~ ~ I 
+ t ' + ' I + ~ t + • • + • -+ + + 
t t t t t t f • +- • l • ,._ + ++ + 
t + + '- + I f t t ~ ' ' + t -t I ' t ~ 
>- + + I I • I t ~ t t ~ + • f t 

={1Lo.51mm 
6.35mm (0.20") dia 

(0.25") 

BO TTO M VIEW 

PIN CONNECTIONS 
k Key 10 
1 - 1 5V 11 
2 + 1 5V 12 
3 N/A 13 
4 D Offset 14 
5 Common 1 5 
6 N/A 1 6 
7 D 17 
8 N 18 
9 N/ A 19 

22 

B O TTOM VIEW 

Connector : 1400 MC 
Gri d : 2.5 mm (0.1 " ) 

ct_ + 

<t. 
N Offset 2 0 
N/A 2 1 
N /A 22 
N /A 23 
N /A 24 
N /A 25 
N/A 26 
N/A 27 
N /A 2 8 
N/A 

2.54mm 
(0.10") 
typ 

N / A 
Commo n 
N/A 
N/A 
NIA 
S .J . 
Output 
N /A 
Gain T r im 

PIN CONNECTIONS 
4 .32mm 
(0.17") 

ct_ BOTTOM V I EW 2 
3 

Common} Wien Bridge 
Terminals 

-+- +. 

' ~-0x·~/03 
<t. -+ <> 0 2 

0 4<> 
' 0 0y00 

2 5 
+ 

4 Output A 
5 Output B 

Y } Integrator Feedback 
X Terminals 

( + ) Positive Power 
+ 15 voe 

( - ) Negative Power 
- 15VDC 



DAT A CONVERSION PRODUCTS 
23 PACKAGE DRAWING MODELS: ADC40, ADC50, ADC55, ADC60, ADC100, DAC40 "8", DAC45 

45.7mm 
(1.8") 

6.35mm 
(0.25") 

(0.020") 

MODEL ADC40 - ADC50 - ADC55 

10.1 mm 
(0.400") 

Grid : 2 .5mm (0.1") 

* ADC60 Height : 19.05mm 
(0.75") 

Connector : 2400 MC - P.C . Car d with 
solder terminals o r 2400 MC 
set of 4 , 18 pin connector str ips. 

CONNECTION DIAGRAMS 

MODEL ADC60 

~ 72 

~ 55 18~ ct. T-:~54"7--- + ---19- : 
0 
0 
0 

~37 

q_ 

0 

36° 

BOTTOM VIEW 

5.1mm 
(0.20") 

2.54mm 
(0.1 O") 

tYP 

A r----------------~ B r--------- -----, 

2 

3 

4 

5 

6 

32 

33 

34 

35 

36 

I 

Fast 
Settli ng 
Circuit 

Internal Clock 

t: 
0 
·;; 

"' E 
x "' 0 ~ 
~ ., 
a. ..... 

~~ 
.~ -g 
~"' ., 0 
0 ·-
0 "' 
" 0 (/) ..J 

72 

71 

70 

6 7 

65 

63 

61 

58 

56 

54 

52 

50 

48 

43 

37 

TOP V IEWS 

3 

5 

6 

19 

20 

22 

32 

33 

34 

36 

2k 

2k 

L- ----------------- ~ 

PIN CONNECTIONS 
MODEL ADC40 - ADC50 - ADC55 MODEL ADC60 

1 Gain Adj. 25 - 1 5V 49 No Connection 1 Gain Adj. 
2 Analog In. 26 No Connection 50 Bit 11 * 2 No Connection 
3 An . In . Com 27 + 15V 51 No Connection 3 Signal Com. 
4 Buffer Out 28 No Connection 52 Bit 10 4 No Connection 
5 R2 29 +5 V 53 No Connection 5 R2 
6 R1 3 0 Dig . Com. 54 Bit 9 6 R1 
7 No Connecti on 31 No Connection 55 No Connection 7 No Connection 
8 No Connecti on 32 Serial Out 56 Bit 8 8 No Connection 
9 No Connection 33 Status 57 No Connection 9 No Connection 

10 No Connecti on 34 Convert Command 58 Bit 7 10 No Connection 
11 No Connecti on 35 Clock In 59 No Connection 11 No Connection 
12 No Con necti on 36 Clock Out 60 No Connection 12 No Connection 
13 No Connection 37 Clo ck Inh ibit 6 1 Bit 6 13 No Connection 
14 No Connection 38 No Connection 62 No Connection 14 No Connection 
15 No Connection 39 No Connection 63 Bit 5 15 No Connection 
16 No Connection 40 No Connection 64 No Connection 16 No Connection 
17 No Connection 41 No Connection 65 Bit 4 17 No Connection 
18 No Connection 42 No Connection 66 No Connecti on 18 No Connection 
19 Bipolar Offset 43 Status 67 Bit 3 19 Bipolar Offset 
20 Comp. In. 44 No Connection 68 No Connection 20 Comp. In 
21 No Connection 45 No Connection 69 No c(nn

5
ecrion 21 No Connection 

22 Ref. Out 4 6 No Connection 70 13it1 M B 22 Ref. Out 
2 3 Ana log Com. 47 No Connection 71 Bit 2 23 Analog Com. 
24 No Connection 4 8 Bit 12 • 72 Bit 1 (MS B) 24 No Connection 

•Not co nnected for 10-bit models . 

25 
26 
27 
28 
29 
30 
3 1 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
4 5 
4 6 
47 
48 

Com­
parator 

Re ­
setting 
Clamp 

-15V 
No Connection 
+ 1 5V 
No Connection 
+5 V 
Digital Common 
No Connection 
Serial Out 
Status 
Convert Command 
No Connection 
Clock Out 
No Connection 
No Connection 
No Connection 
No Connection 
No Connection 
No Connection 
Status 
No Connection 
No Connection 
Short Cycle 
No Connection 
Bit 12 

49 
5 0 
51 
52 
53 
54 
55 
56 
57 
58 
59 
6 0 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 

72 

71 

70 

67 

65 

63 

6 1 

56 

55 

54 

52 

5 0 

48 

4 6 

43 

No Connection 
Bit 11 
No Connection 
Bit 10 
No Connection 
Bit 9 
No Connection 
Bit 8 
No Connection 
Bit 7 
No Connection 
No Connection 
Bit 6 
No Connection 
Bit 5 
No Connection 
Bit 4 
No Connection 
Bit 3 
No Connection 
~~ion 
Bit 1 MSB 
Bit 2 
Bit 1 (MSB) 

69 



70 

2 

3 

4 

5 

6 

9 

10 

17 

18 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

3J 

32 

34 

35 

36 

~r­.. ,. 
c 

ADC100 (BCD & SMD) 

ADC100 (BCD & SMD ) 
1 . - Adjust 37 . 
2 . Buffer In 38 . 
3 . An Com. 39 . 
4. Buffer Out 40. 
5. - Adjust 41 . 
6. Unbuff . In 42 . 
7. No Connection 43. 
8. No Connection 44. 
9. Sign. Out 45 . 

10. Gain Adjust 46 . 
11. No Connection 47. 
12. No Connection 48. 
13. No Connection 49. 
14. No Connection 50. 
15 . No Connection 51. 
16. No Connection 52. 
17. Offset Adjust 53. 
18. TP 54 . 
19. No Connection 55. 
2 0 . Summing Jun ction 56 . 
21 . Clock Trim 57 . 
22. Inv. In 58 . 
23. An Common 59 . 
24. Inv. Out 60 . 
25 . - 15 v 61. 
26. Clock Out 62. 
27 . + 15 v 63 . 
28 . Clock In 64 . 
29 . +5 v 65. 
3 0 . Dig. common 66. 
31. No Connection 67 . 
32 . Current 68. 
33. No Connection 69. 
34 . Clock 70. 
35. Conv. Command 71. 
36 . Conv. Command 72 . 

PACKAGE INFORMATION 
CONNECTION DIAGRAMS 

D 
ADC100 (USB & BOB) 

TOP VIEWS r - -B f-f - - - lntegrato.=- - - - I 
I u er 

I 
___ J 

No Connection 
No Connection 
End of Convert 
D ig. Common 
Dig. Common 
Term. In 
No Connection 
Bit 16 
Bit 15 
Bit 14 
Bit 1 3 
Bit 12 
No Connection 
Bit 11 
No Connection 
Bit 10 
No Connection 
Bit 9 
No Connection 
Bit 8 
No Connection 
Bit 7 
No Connection 
No Connection 
Bit 6 
No Connection 
Bit 5 
No Connection 
Bit 4 
No Connection 
Bit 3 
No Connection 
Term. Out 
No Connection 
Bit 2 
Bit 1 (MSB) 

72 

71 

e:l 

07 

65 

63 

61 

58 

56 

54 

52 

50 

48 

47 

46 

45 

44 

42 

41 

40 

39 

PIN CONNECTIONS 

:~,. 
6 

10 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

3J 

32 

34 

35 

36 

ADC100 (USB & BOB) 
1 . No Connection 
2 . Buffer In 
3. An. Common 
4 . Buffer Out 
5. No Connection 
6 . Unbuff. In 
7 . No Connection 
8 . No Connection 
9 . No Connection 

10. Gain Adjust 
11 . No Connection 
12. No Connection 
13. No Connection 
14. No Connection 
15. No Connection 
16. No Connection 
17 . Offset Adjust 
18. TP 
19. Bipolar Offset 
20. Summing Junction 
21. C lock Trim 
22. Inv. In 
23. An . Common 
24 . In v. Out 
25 . - 15 v 
26 . Clock Out 
27 . + 15 v 
28. Clock In 
29 . +5 v 
30 . Dig. Common 
31. No Connection 
32 . Current 
33. No Connection 
34. Clock 
35. Conv. Command 
36. Conv. Comman d 

37 . 
38 . 
39 . 
40 . 
41 . 
42 . 
43. 
44 . 
45 . 
46. 
47 . 
4 8. 
49 . 
50. 
51 . 
52. 
53. 
54. 
55. 
56. 
57. 
58 . 
59 . 
60. 
61 . 
62 . 
63. 
64. 
65 . 
66. 
67 . 
68. 
69 . 
70. 
71. 
72. 

I 
_ _j 

No Connection 
No Connection 
End of Convert 
Dig. Common 
Dig. Common 
Term. In 
No Connection 
Bit16(LSB) 
Bit 15 
Bit 14 
Bit 13 
Bit 12 
No Connection 
Bit 11 
No Connection 
Bit 10 
No Connection 
Bit 9 
No Connection 
Bit 8 
No Connection 
Bit 7 
No Connection 
12 Bit Term. 
Bit 6 
No Connection 
Bit 5 
No Connection 
Bit 4 
No Connection 
Bit 3 
No Connection 
1 6 Bit Term. 
14 Bit Ter m . 
Bit 2 
Bit 1 (MSB) 

72 

71 

70 

ffi 

07 

65 

63 

61 

60 

58 

56 

54 

52 

50 

48 

47 

46 

45 

44 

42 

41 

40 

39 



E 
CONNECTION DIAGRAMS 

F 
DAC40 ("B" MODELS) 

2 

" ... ... 
"' c: ·o, 

~ Q) 

a: 
" ~ u 

12 
~ (,) 

j 
:E al 
c; 

16 c: 
0 
~ 

17 

18 

19 

0 
~ 
·;;; 
Q) 

a: 
E 

LL 

c: 
.I: 
f-

--1 

I 

ff" 
TO 
S.J. 

TO 
S .J . 

53 

22 49 

~a ~ 
~o ~ 
~o ~ 
~ ~ 

36 0--:::i_ 43 

I G 

I ___________ 0 31 
Note 1 : 5 k.11 for binary models 

3 k .11 for BCD models 

TOP VIEWS 

DAC45 
r--- ---- - - --- -., 

2 

3 

4 

9 

10 

11 

12 

16 

17 

18 

19 

23 

24 

25 

26 

I 
I 
I 

~a 
~o 
~a 
~ 

"' .>t. 

o 
E 
Q) 

z 

~ 
·;;; 
Q) 

a: 
E 

LL 

c: 
.I: 
f-

6 .3 k.11 

Note 1 

5k.11 

I 
I l__ _________ __ __ _J 

Note 1: 5 k.11 fo r Binary models , 
3 k.11 for BCD model s. 

PIN CONNECTIONS 

DAC40 ("B" MODELS) DAC45 

1. Bit 1 (MSB) 37. R3 (not used) 1 . Bit 1 (MSB) 37 . No Con nection 
2. Bit 2 38. No Connection 2 . Bit 2 38. No Connection 
3. Bit 3 39. No Connection 3 . Bit 3 39 . No Connection 
4 . Bit 4 40. No Connection 4 . Bit4 40 . No Connect;on 
5. No Connection 41 . No Connection 5 . No Connection 41 . No Connection 
6. No Connection 42. R1 - 10V Range 6 . No Connection 42 . No Connection 
7. No Connection 43. R2 -20V Range 7 . No Connection 43 . No Connection 
8. No Connection 44. No Connection 8. No Connection 44 . Amp In 
9 . Bi t 5 45. Sum Jct. 9. Bit 5 45 . No Connect ion 

10. Bit 6 46. Bipolar Offset 10. Bit 6 46. BP Offset 
11 . Bit 7 47 . Output 11 . Bit 7 47 . Amp Out 
12 . Bit 8 48. Gain Adj. 12 . Bit 8 48. Gain Adjust 
13. No Connection 49 . Gain Adj. 13. No Connection 49. Gain Adjust 
14. No Connection 50 . No Connection 14. No Connection 50. No Connection 
15 . No Connection 51. No Connection 15 . No Connection 5 1 . No Con nection 
16. Bit 9 52. No Connection 16. Bit 9 52 . Ref . Out 
17 . Bit 10 53 . Ref. Out 17 . Bit 10 53. Ref. In 
18 . B i t 11 54. No Connection 18. Bit 11 54. No Connection 
19. Bit 12 55 . No Connection 19 . Bit 12 55 . No Connection 
2 0 . No Connection 56. No Connection 2 0 . No Connection 56. No Connection 
2 1 . No Connection 57 . No Connection 21 . No Connection 57 . No Con nection 
22 . Strobe 58 . No Connection 22. No Connection 58 . No Connection 
23. No Connecti on 59 . No Connection 23 . Bit 13 59 . No Connection 
24. No Connection 60 . No Connection 24. Bit 14 6 0 . No Connection 
25. No Connection 61. No Connection 25. Bit 1 5 61 . No Connection 
26 . No Connection 62 . No Connection 26 . Bit 1 6 62 . No Connection 
27. No Connection 6 3. No Connection 27 . No Connection 63. No Connection 
28. + 5 v 64 . No Connection 28 . +5 v 64 . No Connection 
29 . No Connection 65 . No Connection 29 . No Connection 65 . No Connection 
3 0. + 15 v 66. N o Connection 3 0 . + 15 v 66. No Connection 
3 1 . No Connection 67 . No Connection 31. No Connection 67 . No Connection 
32 . - 5 v 68 . No Connection 32. -5 v 68. R2 2ov Range 
33. No Connection 69 . No Connection 33. No Connection 69 . Current Out 
34 . Ana log Common 7 0 . No Connection 34. Common 70 . R 1 10V Range 
35. No Connection 71 . Zero Adjust 35. No Connection 71 . Zero Adjust 
36. Dig . Common 72 . No Conne ction 36. No Connection 72. No Connection 

71 

70 

69 

68 

53 

52 

49 

48 

47 

46 

44 

71 



E3E3 PACKAGE INFORMATION 
24 

MODEL DAC20 

CONNECTION DIAGRAM 

~II 1 .02mm i -H-- w.o4o")dia 
5 .03mm 
(0.20") 

45.7mm 
(1 .80") 

25 

5 .1mm (0 .2 0") typ 

0 0 0 0 0 0 0 0 0 0 
3 5 1 9 11 

23 21 19 11 
0 u 

10.16mm (0.40 ") 

15 14 
0 0 0 

3 .8mm 
(0. 1 S") Bit 3 

Bit 2 

BOTTOM V I EW 

Reference 
Supply 

6 .2V 

I 
Jon\ Digital 

(1)1..!Y Common 

~ - 15V 

Analog 
16 Output 

@ +sv 

@ + 15V 

Gain 
Trim 

Gain 
Trim 

~ N / C 

@NI C 

I 
Offset 

/ Trim 
Included only ~Analog (1) 

i in Bipolar units Common 

1--...-:0~--===------~2ell5 1out 

• R
0 

= 5 kl1, unipolar units 
1 Okl1, bipolar units 
8 kll, BCD units 

.J 

(1) Pins 14 and 24 are not connected 

Grid: 5 .1 mm ( 0 .20 ") internally. They must be connected 

Connector : None externally . 

BOTTOM VIEW 

25 MODEL ADC85 

LSB for Bit 12 
12 Bits 

CONNECTION DIAGRAM 
ADC85 & ADC85C TOP VIEW 

Serial 
r-----~32 Out 

72 

2.54mm 
(0.10") 
typ 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

BOTTOM VIEW 

5.59mm 
( 0 .22") 

22 .86 
mm 
(0.90") 

Connector: 2302 MC set of two 
16 pin connector strips 

Bit 11 

LSB for Bit 10 
10 Bits 

Bit 9 

Bit 8 5 "---~ 

Bit 7 

Bit 6 

Bit 5 

Bit 4 

Bit 3 

Bit 2 

Bit 1 13 
(MSB) 

Short 14"'----.J 
Cycle I 

Dig. f'i5\'.---. 
Common>.:.:/! _L 

+sv @ -
L 

Clock 

I 
§ - 15V 

I 
~Buffertn 

~BufferOut 

Reference 

@ + 15V 

I 

Bipolar Offset 

Comparator In 

Convert 
Command 

Status 

Clock 
Out 

Ref . Out 
(+ 6 .3V) 

C lock Rate 
Control 

•Digital Common is internally 
connected to case. 



26 MODEL DAC85 

!1L 
6.1 Omm 0 .46mm 
(0.24") (0.01 8")dia. 

2.5mm 
(0.1 O") 

0 0 0 0 0 0 0 0 0 0 -1---

12 

15.2mm 
(0.60") 

24 13 
o o o o o o o o o o o o -+- -'--

BOTTOM VIE W 

Case : Kovar 
Connector : 0245 MC 

Note 1 : A m plifier not included in 
curre nt output m o dels. 

Note 2: 3 krl fo r C C O Models 
5 k rl for C B I Model s 

28 4
13.2mm 

I "~ij_ 

~II 0.46mm t ---n- <0 .018") dia. 
5.1mm 
(0.20") 

0 0 
1 

2.54mm 
(0 .1") 

14 8 

-r 
5.1mm 
(0.20") 

7.6mm 
(0.30") 

o o o o o o o _.. __ _ 

BOTTOM VIEW 

2 

3 

4 

5 

6 

7 

8 

9 

27 

CONNECTION DIAGRAM 

O AC80 & O A C85 
(Voltage Output Model s) 

TO P V I E W 

~ -=-@i- ~--' 
~ Ref . 

Supply 23 

MODEL DACBO 

-----

3.8mm 
(0.15") 

35.6mm 
(1.40") 

(0 .0 2 0 ") dia. 

2.54mm (0.10") 

5.1mm 
(0.20 " ) 

o o o o o o o o o o o o~--

12 

24 13 

15.2mm 
(0 .60") 

0 0 0 0 0 0 0 0 0 0 -+-~-

Q 22 BOTTOM VIE W 

L adder 
Resistor 
Network 
an d 
Current 
Switches 

MODEL SHC85 

__c-0 21 
_ I 

Case : Ceramic 
Con nector : 0245 M C 

20 

19 

PIN CONNECTIONS 
18 

B i t 1 (MSB) 1 3 + 5 voe 
17 2 B i t 2 14 -15V OC 

3 Bit 3 15 V o l tage O utput 

16 4 Bit 4 16 Ref . I nput 
5 Bit 5 17 Bipolar Offset 

15 
6 Bit 6 18 10V R an ge 
7 Bit 7 19 2 0V R an ge 
8 Bi t 8 2 0 Summing Jun ction 
9 Bit 9 2 1 Common 

10 B i t 10 2 2 + 1 5 voe 
1 1 Bi t 1 1 23 Gain A djust 
12 B i t 12 (LSB) 24 6.3V Ref . Out 

CONNECTION DIAGRAM 

Offset 
Adjust + 15 V N / C N/ C N / C 

,.._....._._ 12 11 10 9 
14 

r 
1: _Q - D _ - _ Q - _Q 

2 
Ana l og - 15V 

In 

3 4 
Mode Analog 

Con tro l Common 

5 
N/C 

6 
E x t 
c 

N/C 
8 

D_.., 

- _, 

7 
Out put 

Connector : 01 45 MC TOP VIEW 

73 



EIE:I PACKAGE INFORMATION 
PACKAGE DRAWING MODELS DAC40" U", DAC60, SHM41 , MPM8S 

29 

6.35mm 
(0.25") 

(0.020")dia 

A 
DAC40 ("U") MODELS 

DAC40 ("U") MODELS 
k Key 15 Bit 9 
1 - 1 5V 16 Bit 10 
2 + 15V 17 Bit 11 

3 +5 V 18 Bit 12 
4 No Connection 19 No Connection 

5 Power Common 2 0 R3 
6 No Connection 21 Bipol ar Offset 

7 Bit 1 (MSBJ' 22 Ga in Adj. 

8 Bit 2 23 R2 
9 Bit 3 24 R1 

10 Bit 4 25 Ref . Out 

11 Bit 5 26 Output 

12 Bit 6 27 Sum. Jct. 
13 Bit 7 28 Zero Adj. 
14 Bit 8 

74 

10.16mm 
(0.40") 

Connector: 2300 MC 

CONNECTION DIAGRAMS 

DAC60 B 

TOP VIEW S 

----., 

Ref. 
Supply 

PIN CONNECTIONS 

DAC60 
k Key 15 Output I 
1 Bit 1 (MSB) 16 Sig . Com. 
2 Bit 2 17 Bipolar Offset 
3 Bit 3 18 Feedback 
4 Bit 4 19 No Connection 
5 Bit 5 20 No Connection 
6 Bit 6 21 Ref. Out 
7 Bit 7 22 Pwr. Com. 

8 Bit 8 23 + 15V 
9 Bit 9 24 - 15V 

10 Bit 10 25 No Connection 
11 Bit 11 26 No Connection 

12 Bit 12 27 Gain Adj. 

13 No Connection 28 No Connection 

14 No Connection 

~~--45.72mm 
(1.80") 

0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

5.08mm 
(0.20") 

typ 

<t_ L---_o ___ _ 

0 

0 
0 

0 
0 
0 
0 

0 
O-+-+--~ 

-+- -----o~t'-'--~ 

BOTTOM VIEW 

SHM41 

I 

I 

Sw itch 
Dri ve r 

c 

@--:i__ 

~ 
~ -

L __ -

SHM41 
k Key 
1 Logic 
2 No Connection 
3 No Connection 
4 Digital Com. 
5 No Connection 
6 No Connection 
7 No Connection 
8 No Connection 
9 No Connection 

10 - 15V 
11 No Connection 
12 Pwr. Com. 
1 3 No Connection 
14 +15V 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

0 
0 
0 
0 
0 
0 

26 
27 
28 

2 .54mm 
(0.10") 

typ 

- -, 

- _J 

An al og Co m. 
No Connection 
Output 
No Connection 
No Connection 
No Connection 
No Conne ction 
No Connection 
No Connection 
Offset 
No Conn ection 
Analog Com . 
No Connection 
In put 



3 

8d-i 

10 

12 

k Ke y 

I -:-
1 

I 
I 
I Ampl ifier 

L_ - -

1 O ffset Adj . 
2 No Connectio n 
3 Offset Ad j . 
4 No Connectio n 
5 No Connection 
6 No Connection 
7 No Connection 
8 Common 
9 No Conne ction 

30 

SHM60 

SHM60 
10 + Input 
1 1 No Connection 
12 - In put 
13 No Connecti o n 
14 No Connection 
15 -15V 
16 No Connection 
17 Char ge Offset A d j . 
18 N o Co nn ection 
19 Ch ar ge O ffset Ad j . 

~---45.7mm 

24 

21 

19 

17 

Q 15 
_I 

E 

TOP 
VIEW S 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

PIN CONNECTIONS 
20 No Connection 
21 Logi c 
22 No Connection 
23 No Connection 
24 Output 
25 No Connection 
26 No Connection 
27 No Connection 
2 8 + 15V 

1 - 15V 
2 + 15V 
3 + 5V 
4 Common 
5 C H 7 In 
6 CH 6 In 
7 CH 5 In 
8 C H 4 In 
9 Output 

MPM8S 

One of 
E i gh t 
D ecoder 

MPM8S 
10 O utp ut 
1 1 CH3 1n 
12 C H 2 In 
1 3C H 1 I n 
14 CH 0 In 
15 No Connection 
16 No Connection 
17 N o Connection 
18 No Connection 
19 No Connect ion 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

_____ J 

29 

28 

2 7 

2 4 

2 0 No Connection 
21 No Connecti on 
22 No Connection 
23 No Con nection 
24 Inh ibit 
25 No Connection 
26 No Connection 
27 A (MS B) 
28 B 
29 C ( L S B) 

1 0 k !1 

61.0mm (l 8 .. ) 

1--(2.4") . ::1J 
I 
I 

+ 8 - 15VDC - -- --- - - -, 
I 

4 .32mm 
(0.17") 

~ t 
r;';) ¢X~+ 

~ 
15.2mm 

(0.6") 

# 4 -40 Thread 
4.8mm (0.19") 
deep. 2 holes 

Si gnal 
In p u t 

Mode 

I 

O utp ut 

I Co mmon 

-----~ 
-1 <:r ¢ z t 0 4 0 Contro l Z 1------- ---i 

Gating 
Logi c 
Circui t 

I 

-t- <#-1/¢-- ~- I 

~ -t + t-
BOTTOM VIEW 

Input 

Connector : 1 500 MC 
Gri d : 7 .6mm (0.3 ") 

31 Con n ector: Robin so n -Nugen t MP-12 1 OOS 

14.0mm 
(0 5~0") PIN CONFIGURATION 

TOP V I E W 4.3mm~ 
(0.17")+: Offset Ad j ust 

12.7mm 

( 0.5L~~ ~ ~~ 
~ 1--- Leads 0.4 3mm 

5.1mm 
(0.20")typ 

10.2mm 
(0.40") 

typ, 
15 .3mm 
(0.60") -'-------'r--

j_ 

(Q.017") dia 

5.1mm 
(0.20")typ 

~.031 
'I 45° 

)' 
0.8mm 

.(0.031") 

I 
L __ _ 

C O NNECT I O N DI A GRAM 4 0 34/ 2 5 

C O NN ECT I O N DI AG RAM SHC2 3 

1---- - -- --

1 Erro r 

I 
I 

C orre ct ion 

I 
I 



EIEI PACKAGE INFORMATION 
32 DIP PACKAGE 

Pin 1 
3(; ·.~~.'.) ~ 3.Smm 

(0.150") 
16.2mm -I I 
(0.637") t It 

15.2mm 
(0.600")-

13.6mm I= (Q.535 .. ,-1 

_L~~t 
-t 0.45mm II 

3
Amm (0 01S")~--Jr-

(0.135") . 

- 2.5mm(0.100") 

I nden+ 

--I so typ. 

MPC16S PIN CONFIGURATION 
CONNECTION DIAGRAM -, 

A 
TOP VIEW 

+ V Supply • 2S Out 

NC 2 27 - V Supply 

NC 3 26 IN S 

IN 16 4 25 IN 7 

IN 15 5 24 IN 6 

IN 14 6 23 IN 5 

IN 13 7 22 IN 4 

IN 12 s 21 IN 3 

IN 11 9 20 IN 2 

IN 10 10 19 IN 1 

IN 9 11 1S Enable 

GND 12 17 A ddress A o 

V ref 1 3 16 Address A 1 
Addr ess A 3 14 15 Address A 2 

MPCSD PIN CONFIGURATION 

B 
T O P VIEW 

+ V Supply 1 • 2S Out A 

Out B 2 27 - Vsuoply 

NC 3 26 IN SA 

IN SB 4 25 IN 7A 

IN 78 5 24 IN 6A 

IN 6B 6 23 IN 5A 

IN 58 7 22 IN 4A 

IN 48 s 2 1 IN 3A 

IN 38 9 2 0 IN 2A 

IN 2B 10 19 IN 1A 

IN 1 B 11 1S Enable 

GN D 12 17 Address A 0 

V ref 13 16 Address A 1 

NC 14 1 5 Addr ess A 2 
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16 
Ana log 
Inputs 

Enable 

( 1 ) Inputs protected 

i!l 
:i 
a. 
c 

C H 1 { 
IN 

c I 
<( I 

(MSB) 

Switch 
Dri ver s 

Note 1 
Decoder 

I 

Analog 
Output 

V ref 
I 
I 
I 
I 
p Gnd 

p + v 

p-v 
_ _J 

CONNECTION DIAGRAM 
- -, 

I 

A Analog 
B Output 

~ 1 : 
~ : SA J 

~ C:H S { 

Switch 
Dri ver s 

v ref 

oo IN 

Enable 

Note 1 
D ecoder 

P GND 

Q + v 

b -v 
I 

L _____ -- --- __ _J 
(1) In puts protected . 



A B 33 BOTTOM VIEW 

Voltage 
In put -

Ana log 

Ground 

0 

j. ~ +Q 

: : ;9 
0 

0 

0 

BOTTOM VIEW 

+ 15V 
Dig. Gnd. 
- 15V 
Output 

Offset Trim-

Dispenser 
Circuit 

20 Ml1 

l_ __________ _J 

V F C12 CONNECTION DIAGRAM-VFC12 
Current lnput­
VFC15 

Offset 
Trim 

I 
I 

Voltage 
Input 

I 

~n 
QAM. 
An~log 
Ground 

c 

Charge 
Dispenser 

Circuit 

L----------

Dig. 
GND 

I 
Current 
Input 

_J 

CONNECTION DIAGRAM-VFC15 

34 Digital 

Common +15V -15V +70V -70V 

5. 1 

Connecto r : 4301 MC 
dia. 

1 
76mm 
(3.0") 

j 

3.81mm 
(0.15") v 
,,SJ 

102mm 
______ (4.0") 

2.54mm grid (0.1") 

1
~000000000000000000 

76mm I 
(3.0") 

0 ~ 

Do not 
Remove 

©~ 22 
000 

BOTTOM VIEW 

-IL<~1~r; .. ) 
dia. 

6.4mm 
(0.25") 

+15V 
+ VR 

Common 
Resp. Time Control 
Hysteresis Feedback 

O utput 
- 15V 

Output 
Voltage 

Programming 

+5V 

Strobe A 

DAC Output 14 

# 4-40 Thread 
2 Holes and 
4.8mm (0.19") 
Deep 

'(MSB) 

"(LSB) 

39 23 :E 37 31 3J 

(MSB) Bit 1 

,__ ___ B_it_2-< Current 

1--~~-=Bc.cit'-'3=-i Limit 
(LSB) Bit 4 Control 

+15V 
Full 

2 0 k!1 Scale 
Adjust 

-15V 

I 
- 15V 
I _..-/'Ready Flag 

22 Output 

33,.,,...-
Sense 

Connect 
Close 
To Load 

24 Over load Flag 

CONNECTION DIAGRAM - 4800 and 4801 

Dimple over Pin 1 

01 4 · 1 14C 
6 13 • 2-0 
011 . :!<> 
o11 · 4<> \- IN 
6 19 · 5o+IN 
~ 6<> 
<>1l " Jo 

,--

114 
+ 15 vocQ---~ 

I 
I 

l
+ INq

5 

Input -IN 14 

- 1 5 voe 

I 

Is 

Hysteresis 
Feedba ck 

'------'1-'1-i,. Response 
Connector : 0145 MC 
Grid: 2.54mm (0 .1") BOTTOM VIEW 

L ___________ , T ime 
Control 

CONNECTION DIAGRAM - 4082/03 
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E:IE:I PACKAGE INFORMATION 

36 

1 
6.35mm 
(0.25") 

Connector: 0 245 MC 
Grid: 2.5mm (0.1") 

0.5mm 
(0.02") dia 

r 
UPPER 21 

A dimple appears 
over pin space 1 

- 15V +14 + -t -t1 

+15V + .L + t +.,. -*"Eu 

t 12 i + + -+3+ EI 
High + -+- t -f -t -'- + 

+10 T +- + +5+ EL 
Go -*" -' + +· +·-"- + 

Common .+sl- + + -+ 1~ Low 

BOTTOM VIEW Typical Load 

+VR 

LI MIT Eu ' W-'\J'V\ ___ __ __, 

INPUT 

LIMIT 
INPUT ~ I s 

CONNECTION DIAGRAM - 4115/04 

Eu < El EL < E 1 < Eu E1 < EL 

HIGH ON OFF OFF 

GO OFF ON OFF 

LOW OFF OFF ON 

CONNECTI ON DIAGRAM AND 
TRANSFER C H ARACTERIST I CS- 4115/ 0 4 

EPOXY PACKAGE 

3.81mm 
(0.15") -! 

6.4mm 
(0.25") 

UAF21, 
UAF25, 
UAF31, 

~ 

37 

Input Al 
Logic 

5 

Input Bl 
L_ 

BOTTOM VIEW 

Driver 

Driver 

•Polystyrene 

deep. 2 holes 

Input 

CONNECTION DIAGRAM - 4084/25 

a JLO.:~:~ 
(0.020")dia. 

Connector: 0145 MC 
PIN CONNECTIONS Pin 1 

Pin Spacing: 2.5mm (0.1") , Row Spacing: 7 .6mm (0.30") 

UAF31 UAF21/25, UAF21 H/25H 
Frequency Adjust 8 Frequency Adjust High Pass Output 8 Frequency Adj . 

2 Band Pass Output 9 Low Pass Output 2 No Connection 9 - Supply 

3 Common 10 Negative Supply 3 Band Pass 0 utput 10 Frequency Adj . 

4 Positive Supply 11 High Pass Output 4 Q Adj. Point 11 No Connection 

5 Auxiliary Amp. Output 12 Filter Input 2 5 Common 12 Input 1 
6 Auxiliary Amp + Input 13 Filter Input 1 6 +Supply 13 Input 2 
7 Auxiliary Amp - Input 14 Filter Input 3 7 Low Pass Output 14 Input 3 

78 



39 

40 

(-In) 
(+In) 

::ox -! v+_o 
· COMO · 01 -.. . 

~- · V - o 
02 ' · , Outo 

' OY 'I . ' 
+- • ·: 2

1
0 

.1 . ' 
BOTTOM V I EW 

0Lo.51mm 

6
_
3 5

mm (0.02") dia. 

(0.25") 

~ 28 

ct. : 22 

~ 2 1 
0 
0 
0 

~15 

45.7mm 
(1 .8") 

...j. 

14~ 

--r 
10.2mm 

(0.4") 

Offset 

Input • 2 

A 
V + • + Supply 

Com • Common 

V- • - Supply 
Out • Output 

Z Offset 

B TRIMM ED 

Freq . • x 
Notch 
Depth 
Adj . Input • 1 

2kl1 Notch Adj. 2 

Freq . Adj . Y 

V + e +Supply 
Com e Common 

V- e -Supply 

Out e Output 

Z • N o tch 

10 kl/.• BOTTOM VIEW t-AJ..,,..,.. ____ J BOTTOM VIEW 

t - 15VDC 
'------o 

*For untrimmed operation leave 
adjustment pins open . 

R 

Common 

R = 2 kl/. (f0 ;;;,. 1 0 Hz ) 
R = 1 0 kl1(f 0 <1 0 Hz) 

For untrimmed operati o n, leave pin 2 
and pin Y open whi l e tying pin X and 
pin Z to ground . 

Connector : 14 00 MC 
Grid: 2.5mm (0 .1") 

CONNECTION DIAGRAMS 
2 Pole Low Pass 

Connector : 2300 MC 

A 

N / C • 14 15 •N/ C 

I 21 
lnput•7 22 

Common • 5 
I 26 • Output +S upply o 2 

-Supply • 1 28 • N / C 
I •Key (N/ C) I 

B O TTOM V I EW 

2.54mm 
(0 .10") 

4 Pole Low Pass 

- 15 voe 

* 
1 0 kl1 

Band Reject 

10 k 

15 • N / C 

lnputo7 

Common o 5 
I 

+Supply • 2 
-S upply • 1 

26 • 0utput 

28 • N/C 
I ° Key (N/ C) 

BOTTOM VIEW 

°*For untrimmed operation 
leave adj ustment pins open . 

2 Pole Band Pass 

I 

ct. BOTTOM VIEW CONNECTION DIAGRAMS 

A 
CONNECTION DIAGRAMS 

B 
-r 
10.2mm +S upply• 25 

Offset 

2 • Common 
3 • 1nput 

l-1L1.02mm 

5 _08mm (0. 040") dia . 

(0.4") 

(0.2 0") 
5.1mm 
(0.20")ty p . 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~1--~-

45.7mm 
(1 8 0") 

o o o o o o o o o o o o ~+---'-

-2.54mm ( 0 .10") 
7 .6m m ( 0 .30 ") BOTTOM VIEW 

1 0 kl/. 

Output e 15 

-Supply • 14 
13 Offset 

BOTTOM VIEW 
• For untri mmed operation leave 

adjustment pins open . 

6 an d 8 Pole Low Pass 

- 15VDC 

+S upply e 25 

Output • 15 

-Supply • 14 

I 

I 
1 e N / C 
2 • Common 
3 • Input 

13 • N / C 

I 
BOTTOM VIEW 

4 Pole Ban d Pass 
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PACKAGE INFORMATION 

POWER SUPPLIES 

42 
Connectors are optional. 

r 89mm 

1 (3.5") 

/ T YAC 
1 2.7 *-Y ~ 

mm I 
(0.5") ~ 

<t_T 63.5mm 
(2.5") 

27.9mrn COM~ 
( 1 .1 " ) 

» u 1 VAC 

i--
3.8mm I 
(0. 15") / 40.6mm 

5. 1 mm ( 1 .6") 
(0 .2") ct_ ""4-40 Thread x 

3.3mm (0.1 3") Deep 

Conn ector : 0548 MC 

Pin Dia .: 1 .02mm ( .04") 
*No connection for Models 550 , 561, 562 . 

PKG. MODEL DIMENSION 
NO . NUMBERS "A" 

22 .9mm 
A 550,551 ,560, 570 (0 .9 " ) 

B 552,553,561, 562 
33.0mm 
(1 .3 " ) 

80 

43 MODEL 546 

Y" ~II 1.02mm 

l Ir ~~~040") 

Conne ctor : 1400 MC 

+ 15 b 3 

COM ! 4 

10.2mm 
(0.4") 

ct_ ---'----'"---+-- . -- 0 ---+-- ..___ 
---'---0 _ 

2 
- 1515 

10.2mm 
(0.4") 

2.5mm 
(0. 1 " ) 

-0---+-~~ 

2 0 .3mm 
(0 .8") 

BOTTOM VIEW 

10.2mm 
(0 .4 ") 



GENERAL INFORMATION 
PLACING AN ORDER 

Technical assistance in selecting the optimum product is 
available, without charge, from all sales offices. 

When you place your order, please provide complete informa­
tion on model number, option designations, product name, 
quantity desired, and ship-to and bill-to address. Orders may 
be placed with any authorized Burr-Brown field sales repre­
sentative, or with our headquarters in Tucson via letter, tele­
phone , TWX, or TELEX. 

PRICES AND TERMS 

Prices as listed in this catalog, unless otherwise noted, apply 
only to domestic USA customers; all othe r customers should 
contact their local Burr-Brown sales representative for 
price information. 

All prices are FOB Tucson, Arizona, USA, in U.S. dollars . 
Applicable federal, state , and local taxes are extra . Terms 
are net 30 days. Prices and specifications are subject to 
change without notice. 

OEM DISCOUNTS 

OEM discounts are available on an order or contract basis. 
Corporate discount plans are available for catalog items. 
Consult your Burr-Brown Sales Office or headquarters for 
details. 

QUOTATIONS 

Price quotations made by Burr-Brown or its authorized 
field sales representatives are valid for 60 days. Delivery 
quotations are subject to reconfirmation at the time of 
order placement. 

DATA SHEETS 

Detailed specifications and app lication instructions are 
contained on product data sheets for each model. Simply 
contact your local Burr-Brown sales representative, or use 
the reply card from this catalog. 

RETURNS AND WARRANTY SERVICE 

When returning products fo r any reason, contact our 
Tucson headquarters first for authorization and shipping 
instructions. Returned units should be shipped prepaid 
and must be accompanied by the original purchase o rder 
number and date and an explanation of the malfunction. 
Upon receipt of the unit , Burr-Brown will verify the mal­
function and will inform the customer of the warranty 
status, cost of repair, credits, and replacement units where 
applicable. 

EVALUATION SAMPLES 

When it is necessary to evaluate the performance of a 
product before purchasing, a 30 day no charge sample 
can be provided. Simply send in a regular purchase 
order stating "no charge 30 day evaluation unit". Units 
that have not been soldered, or otherwise altered , may 
be returned within the 30 day period for full credit. If 
the evaluation sample is retained for longer than 30 days, 
invoicing will be sent. 

MODEL INDEX 
MODEL PAGE MODEL PAGE MODEL PAGE 

DATA CONVERSION PRODUCTS OPERATIONAL AMPLIFIERS 
ADC40 9 MPC16S 16 3051 27 
ADC50 9 MPM8S 16 3052 27 
ADC55 9 SHC23 15 3053 27 
ADC60 8 SHC23ET. 15 3055 27 
ADC85 8 SHC85 15 3056 27 

ADC85C 8 SHM41 15 3057 27 
3069/49 35 ADC100 9 SHM60 15 
3268/14 27 

DAC20 13 VFC12 17 3269/14 27 
DAC40 13 VFC15 17 3271/25 29& 34 
DAC45 13 4034/25 15 3291/14 29 
DAC60 13 4082/03 19 3292/14 29 
DAC80 12 4084/25 20 3293/14 29 
DAC85 12 4115/04 . 19 3329/03 35 
DAC85C 12 4800 18 3341/15C 33& 34 
DAC85LD. 13 4801 . 18 3342/15C 33& 34 

MPC8D 16 3354/25 . 29 
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MODEL INDEX 
MODEL PAGE MODEL PAGE MODEL PAGE 

-
3355/25 • 29 3551J . 33 4205J 51 

3356/25 . 29 3551S . 33 4205K . 51 

3400A 33 3580J . 35 4205S 51 

34008 33 3581J . 35 4290 52 

3401A 33 3582J . 35 4301 53 

34018 33 4340 54 

3430J 30 
3430K 30 

3431J. 30 ACTIVE FILTERS 
3431K. 30 ATF76-81-M 60 
3440J. 29 
3440K 29 INSTRUMENTATION and 

ATF76-81 -N 60 
ATF76-81-P . 60 

3440L 29 DATA AMPLIFIERS ATF76-81-ll . 60 
3450 36 
3451 36 3600J . 45 

ATF76-81-R . 60 

3452 36 3600K. 45 
ATF76-82-K - 61 

3460 34 3601J - 45 
ATF76-82-M - 61 

3480J. 29 3601K . 45 
ATF76-82-N . 61 

3480K 29 3602J. 45 ATF76-82-P . 61 

3500A. 26 3602K. 45 
ATF76-82-ll . 61 

35008. 26 3620J . 41 
ATF76-L2-8 . 60 

3500C. 26 3620K . 41 ATF76-L2-C . 61 

3500E. 28 3620L. 41 ATF76-L2-D. 61 

3500MP 28 3621J . 43 ATF76-L2-L . 60 

3500R 26 3621K. 43 ATF76-L4-8 . 60 

3500S. 26 3621 L. 43 ATF76-L4-C . 61 

3500T. 26 3622J . 43 ATF76-L4-D . 61 

3501A. 26 3622K. 43 ATF76-L4-L . 60 

35018. 26 3625A. 41 
ATF76-L6-8 . 60 

3501C. 26 36258. 41 
ATF76-L6-C . 61 

3501R. 26 3625C. 41 
ATF76-L6-D. 61 

3501S. 26 3640 46 
ATF76-L6-L . 60 

3505J . 32 
3660J . 41 

ATF76-L8-8 . 60 

3506J . 32 
3660K . 41 

ATF76-L8-C . 61 

3507J . 32 
3660S . 41 

ATF76-L8-D. 61 

3508J . 32 
3670J 43 

ATF76-L8-L . 60 

3521H. 28 & 31 
3670K. 43 

ATF76-N1-M. 61 

3521J . 28 & 31 
3670S. 43 

ATF76-N1-N . 61 

3521K. 28 & 31 1600A/R 47 
ATF76-N1-P . 61 

3521L . 28 & 31 16008P 47 
UAF21/25 59 

3521R. 
1600MC 47 

UAF31 59 
28 & 31 

3522J . 30 
1601MC 47 

3522K. 30 ANALOG CIRCUIT POWER SUPPLIES 
3522L. 30 FUNCTIONS 
35225. 30 

506/16A 47 

3523J . 30 4023/25 56 546 62 

3523K. 30 4130J 55 547/16A 47 

3523L. 30 4130K . 55 550 62 

3540J . 31 4201J 51 551 62 

3542J . 31 4203J 50 552 62 

3542S. 31 4203K . 50 553 62 

3550J . 33 42035 50 560 62 

3550K. 33 4204J 51 561 62 

3550S. 33 4204K. 51 562 62 
570 62 
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REFERENCE BOOKS 
from Burr-Brown and McGraw-Hill 

Applications of 
Operational Amplifiers-
TH1Ro GENERATION TECHNIQUES 

Over 230 Pages and 
170 Illustrations presenting 
new, Third Generation 
Applications of 
Operational Amplifiers. 

This volume presents and explains those operational amplifier 
applications which have evolved since publication of its companion 
volume , Operational Amplifiers- Design and Applications. 

More than just a collection of circuits or theoretical analysis , 
the book presents numerous applications of operational ampli· 
fiers in a variety of electronic equipment : specialized amplifiers, 
signal controls, processors , waveform generators, and special pur­
pose circuits. It is a storehouse of detailed practical information, 
featuring numerous circuit diagrams, circuit values, pertinent 
design equations, error sources , and test-based comments on the 
efficiency of the arrangements and devices . 

Here is a highly useful, up-to-date reference source for all engi· 
neers, scientists and technicians involved with operational amp· 
lifier applications in electronics, instrumentation , process control , 
chemical and physical simulation, and other specialties. 

PRICES, U.S. AND CANADA, (POSTPAID). 
Applications of Operational Amplifiers- Third 

Gen eration Techniques •. . . .. ... . . . . . . . .. . . . U. S. $14.00 

Operational Amplifiers - Design and Applications . ... U.S. $15.00 

WESTERN EUROPE: Applications of Operational 
Amplifiers- Third Generation Techniqu es. U.S. $15.25 
o r equivalent . Operational Amplifiers- Design and A ppli­
cations . . U.S. $17.00 or equivalent . Boo k prices pos tpaid 
from our European literature distribution center. Mail all 
Western European orders, with pay ment (Post al Money 
Orders NOT accepted) to: Burr-Brown Research Corpora­
tion , B.P. 7656, Schipol Centrum, Holland. 

Operational Amplifiers-
0Es1GN AND APPLICATIONS 

Over 475 Pages and 
300 Illustra tions covering 
Basic Theory, Circuit 
Design, Test Methods, 
and Applications of 
Operational Amplifiers. 

Covering basic theory, test methods, amplifier design 
techniques, and applications, this pioneer work provides 
practical information which can be directly applied to 
instrumentation design . 

The book is divided into two principal parts and two appen­
dices. Part I considers the design of operational amplifiers, 
offers insight into the factors determining performance 
characteristics, and outlines the techniques available for 
their control. Part II presents a wide range of practical 
operational amplifier applications, and provides sufficient 
descriptions of operation to permit design adaption from 
the specific circuits described . In Appendix A the basic 
theory of operational amplifiers is reviewed to provide 
an accompanying reference. Appendix B gives concise 
definitions of the performance parameters used to character­
ize operational amplifiers , and provides associated test cir· 
cuits. An indispensable book for the novice user and the 
expert alike. 

ELSEWHERE OUTSIDE THE U.S.A: 
Price (Postpaid) is as fo llows : 

South America 
India 
Israel 
Africa 
Australia 
Japan 
New Zealand 

Applications of Operational 
A mplifiers- Third Generation 
Techniques . . . . . . . . . . $18. 00 

Operational Amplifiers-
Design and Applications. .. $22.80 

Make payable to Burr-Brown Research Corporation in 
U.S. dollars (or equivalent in local currency). Postal 
Money Orders NOT accepted . 
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LITERATURE 

PRODUCT DATA SHEETS ... 
Within the confines of the space available, each product shown 
in this catalog has been described in as much detail as possible. 
If and when you need more detailed information on a specific 
product, just ask for a copy of its Product Data Sheet. All 
products have one and it contains detailed specifications, operating 
instructions, performance curves , and application hints. This 
literature is written to make your design task easier and is yours 
for the asking. If you need more information on any product , 
you can either use the reply card in the back of this catalog, 
write or call us in Tucson, or call any of our Burr-Brown Sales 
Offices or Representatives listed inside the back cover of this catalog. 

APPLICATION NOTES . .. 
Burr-Brown engineers have compiled a mini-library of Application 
Notes to assist you in your designs . These notes are yours for the 
asking and are listed below : 

AN-SJ 
AN -54 
AN-55 
AN-56 
AN-58 
AN-59 
AN-60 
AN-61 
AN-62 
AN-63 
AN-64 
AN-65 
AN -66 
AN-67 
AN-68 
AN-69 
AN-70 

"A Primer on Analog Multiplier Specs" 
"Programmable Data Amplifiers" 
" Analog Modules Multiply User 's Options " 
"Sample & Hold or High Speed A/D Converters?" 
"D/A Converter Differential Linearity Error - It Really Shows Up! " 
"Don't Forget D/A Converter Tempco!" 
"Protect Op Amps fro m Overloads" 
"Active Filter Design Examples Using U A F's" 
"Varying Comparator Hysteresis w/o Shifting Initial Trip Point" 
"Electronic Controller With An Equilibrium Sustaining Mode" 
"Combine Two Op Amps to Avoid the Speed Accuracy Compromise" 
"Check Five Op Amp Specs in One Test" 
"How to Select the Right D/ A & A/D Converter" 
"A Noninverting Differentiator" 
"Don't Overlook the Noise of Op Amp Feedback Resistors" 
" A/D Converters" 
"Analog Shaping" 

AN -73 "!C's are Multiplying" 
AN-74 "Controlled Current Source is Versatile and Precise " 
AN-75 "Instrumentation Amplifiers" 

REFERENCE BOOKS ... 
Burr-Brown also has two operational amplifier reference books 
available. Written by Burr-Brown engineers, and published by 
McGraw-Hill , these books are fast becoming "the industry 
standard". See page 83 for details and ordering information. 
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BURR-BROWN REPRESENTATIVES 

UNITED STATES REPRESENTATIVES 
ALABAMA - Huntsvill e, (20 5) 88 1-6220 ARIZONA - Tucson , (602) 294 -1431 ARKANSAS - (See Dal las , Texas! 
CALIFORNIA - Santa Ana (7 14) 835-071 2 , (213) 9 41 -7 000 - San Jose (408) 984 -7700 COLORADO - Denver, 
Enterprise 67 3 0 (toll free) CONNECTICUT - Enfi eld , (20 3) 745-9 0 5 0 FLORIDA - Orlando, ( 305l 896-4 881 

ILLINOIS - Addison (312) 832 -6520 INDIANA - (See Ill inois) IOWA - (See 111inoisl MARYLAND - Si lver 
Spring, (301 ) 588-8134 MASSACHUSETTS-Wakefiel d, ( 617) 245-48 70 MICHIGAN - Farmington, (31 3 ) 477 -:3800 

MINNESOTA - Minneapolis, (612) 83 1-0 229 MISSOURI - Florissant 314 ) 837 -5200 NEW JERSEY - Camden , 
(2 15) 925-87 11 NEW MEXICO - Albuquerque, Ente rprise 6 7 30 (toll free) NEW YORK - Syracuse , ( 31 5 ) 699-267 1 -

Endicott, (60 7) 785-3191 - Scottsvil le, (7 1 6) 889-1429 - Clinton , (315) 853-64 38 - Great Neck, ( 5 1 6) 466-2 6 50 

NORTH CAROLINA - Gree nsboro, (919) 273-19 18 OHIO - Cin ci nn at i, (513) 7 6 1-54 32 - Cleveland, (2 16) 831 -01 3 0 

- Dayton, (513) 277 -89 11 OKLAHOMA- Tulsa , ( 9 18l 663-1247 OREGON - Portl and, (503) 238 -0001 PENNSYLVANIA -
Pittsburgh, (4 12) 2 4 4 -1 640 - Philadelph ia (See Camden, N.J.) TEXAS- Dallas, (214) 3 5 0 -67 7 1 - Houston , (71 3) 

774 -2568 UTAH - Salt Lake City, Zenith 6730 (toll free) VIRGINIA - (See Maryl and) WASHINGTON - Seatt le, 
(2 0 6) 7 63-22 10 WASHINGTON, D.C. - (See Maryl and) WISCONSIN - (See 111inois) 

BURR-BROWN SALES OFFICES 
HOME OFFICE - Tucson, Arizona (602) 294-1431 

CALI FORNIA, Santa Ana (71 4) 835-0712, (213) 941-7000 

San Jose (408) 984-77 00 FRA NCE , Le Chesnay 954-3558 

ILLI NOIS, Addison (31 2) 832-6520 
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ROCKY MOUNTAINS, Toll Free Numbers 
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OESTERREICH - Wien, Phone : 57 82 30 BELGI QUE - Bruxelles, Phone : (02) 49 9 9 00 
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